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SEMI-FLUSH POLYPHASE WATTMETER 


NEW WESTON INSTRUMENTS 


CONSTITUTING A FULL LINE OF 





Alternating Current Switchboard Indicating Instruments. 





Wattmeters, Single and Polyphase Synchroscopes 
Power Factor Meters Ammeters 
Frequency Meters Voltmeters 


THE WHOLE GROUP OF INSTRUMENTS embodies the results of the most exhaustive study 
and scientific investigation of all the complex problems involved in the development of thor- 
oughly durable, reliable and accurate instruments for use on alternating current circuits. Their 
production marks the culmination of an earnest effort to develop a line of alternating cur- 
rent switchboard instruments which would not only fully meet the numerous and exacting re- 
quirements of the art, as it exists to-day, but would also constitute a valuable and permanent 
contribution thereto. As such a contribution they are offered, and we invite all who have not 
seen these new instruments to critically examine and compare them with other instruments in- 
tended for the same service. 


Weston Electrical Instrument Company 
Waverly Park, Newark, N. J. 
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FORT & % WAYNE 
ELECTRIC ROCK DRILL 


Here is a drill that every contractor, mining or quarry man within reach of your power 
lines is interested in. 










A MOTOR-DRIVEN 
ROTARY HAMMER TYPE DRILL 


belt driven by either an A. C. or D. C. Electric Motor. Uses only one and a half H. P. to do the 
same work an air drill requires fifteen to twenty H. P to do and actually 


Saves 70% to 90% of the Power Cost 











The flexible electric wires can be run anywhere easily and quickly for less than 
ONE-THIRD THE COST OF PIPING 


You can readily see that such a proposition will create a demand for your current everywhere 
there is tunnelling or excavating to be done, and as this load will come mostly in the day- 

time it will be espec‘ally profitable. 

Send for our Bulletin 1120 and lear about the design, construction and operation of these drills 

so you can talk intelligently with prospects in your locality 


FORT WAYNE ELECTRIC WORKS 
Rock Drill Dept. MADISON, WIS. 


Factories. Fort Wayne, Ind., and Madison, Wis. 
Branch Offices—All Large Cities 
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MOTOR DRIVE IN COWELL CEMENT PLANT 


BY RUDOLPH W. VAN NORDEN 


The plant of the Cowell Lime & Cement Co. is 
situated about three miles from the town of Concord, 
California, and is served by the company’s railroad 
from Bay Point on the main line of the Southern 
Pacific and the Santa Fe railroads. Cheap power and 
fuel, together with large deposits of raw material near 
tide-water, have made the development and operation 
of this industry of the greatest commercial importance 
to the Pacific Coast. 





Plant of the Cowell Lime and Cement Company. 


From the viewpoint of the electric power com- 
pany, the cement plant presents an almost ideal load 
and for this reason it is possible to quote lower relative 
rates for a business of this kind than for other loads 
having a lower load-factor. To operate economically, 
the cement plant must work twenty-four hours per day 
and as practically every operation is continuous the 
total load is unusually steady. 

All of the cement plants in California, and there 
are at least eight of importance, receive their power 
over long distance transmission lines from hydraulic 
generating plants, and this power is used for every pur- 


pose and in every operation of cement making, except 
that of heating. 


~. “ Iwo. - 


The manufacture of Portland cement requires a 
limestone high in calcium and low in magnesia, iron 
oxides and other impurities. There is also required 
silica and alumina which are found in certain clays and 
shales. These raw materials, one a rock and the other a 
finely divided plastic material, are thoroughly dried and 
then reduced to a coarse powder, when they are mixed 
in certain proportions. This operation is perhaps the 
most delicate throughout the process and requires the 


constant attention of the chemist, The mixture is then 
pulverized to an impalpable powder. The next pro- 
cess is calcining in which the powder is fed through 
rotating furnaces or kilns where it is heated to the 
point of incipient vitrification. The resulting clinker 
is first cooled and piled into storage bins, where by 
standing it undergoes a chemical change necessary to 
the permanence and quality of the product. The clinker 
to be of use as cement must be ground to powder. 
The second grinding process is similar to the first, 
the clinker being first ground to coarse grains and then 
tc an impalpable powder. Before reaching the grinders 
it is mixed with a predetermined proportion of gypsum, 
but unlike the first grinding, there is no mixing neces- 
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sary between the coarse and fine grinding. The fine 
powder obtained is the finished product, Portland 
cement, and is placed in storage or shipped as re- 
quired. 

The method as thus briefly outlined, though ap- 
parently simple, is the result of practice and experience 
extending over many years, and requires expensive 
and highly developed machinery and apparatus, takes 
a large amount of fuel and power and calls for the 
most constant attention and skill in management and 
operation. 


Quarries and Raw Materials. 

The plant lies on a practically level tract at the 
foot of a gently sloping hill containing the limestone 
and clay quarries, the former at some elevation above 
the latter which is close to the plant. There are several 
limestone quarries or rather there have been several 
faces opened, the highest being at present in use. The 


two lower faces are reached with easy grade by a con- - 


tinuation of the company’s railroad. The main quarry 
is connected by an incline as it is so high as to make 
the extension of the main railroad to the quarry inad- 
visable. 





Steam Shovel Working in Main Quarry. 
Incline From Quarry to Crusher House. 
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In the main quarry, the limestone face is first 
drilled with air drills and the material blasted out. A 
s-yd steam shovel loads the rock on to a train of side- 
cump cars. The track here is 42 in. gauge and extends 
to the various parts of the quarry and to the top of the 
incline. Up to this point the cars are shunted and 
moved by a small locomotive. There are three of these 
trains in constant use, one loading while the other is 
delivering its load to the incline, and the third dumping 
into the crushers. 

The incline extends a distance of 1700 ft. to and 
within the crusher house. There are two tracks and 
between the rails of each is operated a 1% in. steel 
cable. Either end of this cable is permanently fastened 
to a steel car and at the top of the incline it passes 
over pulleys and around a drum equipped with manu- 
ally operated brakes to control the movement of the 
cars. A loaded train of dump cars coupled to a cable- 
car pulls up a train of empties while it descends to the 
crusher house. 


The crusher house is a substantial steel-frame 
building, covered with corrugated iron. At one side of 
the track which runs through the building, is a bin 
into which the cars dump. This bin delivers the rock 
into a No. 9 Gates gyratory crusher, placed on a lower 
level than that of the track, which reduces it to 4 in. 
diameter or smaller. Rock from this crusher is delivered 
into a revolving screen having 2 in. mesh. All of the 
rock which is larger than 2 in., and which therefore 
will not pass through the screen is picked up by an 
endless belt elevator and delivered into another set of 
bins. These bins discharge into two No. 6 crushers of 
the same type as the first. From these the rock emerges 
at a size of 2 in. or smaller and is delivered on to an 
endless belt conveyor, to be taken to the bunkers. 


Induction motors furnish the power to drive the 
crushers as well as to dump the cars. The No. 9 
crusher is belt driven by a 150 h.p. motor, while the 
No. 6 crushers are each driven by a 75 h.p. motor. The 
dumping device consists of a reel driven by one of the 
motors, on which a wire rope is wound while dumping. 
This rope passes up over a pulley and is hooked to one 
side of a car, raising that side and lowering the other, 
thereby tipping the car-body partly over and emptying 
its contents. 

The conveyor to the bunkers passes through a 
long covered passageway and discharges into another 
conveyor which discharges the rock through a movable 
dumping device, into any one of the bins at the will of 
the operator. These conveyors are operated by a 30 
h.p. induction motor. 

The ten storage bins or bunkers are arranged in 





Crusher House, Limestone Bunkers and Lime Kiln. 
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two rows, and havea total capacity of about 800 tons. 
Under them are two tracks connecting with the main 
track and leading to the plant. 

From the crusher house rock may be also taken 
in carts to supply a lime kiln. This is a separate in- 
dustry and will not be described here. 

Between the lime kiln and the plant is the clay de- 
posit. This is operated by a steam shovel, which fills 
the cars delivering the material directly to the plant. 

From the quarry an average of 1200 tons of lime- 
stone is taken daily. The chemical composition of both 
the limestone and clay is not constant within certain 
limits, but a fair analysis is as follows: 


Limestone. Clay. 
ROR cree UA Ts Cie eees i cakeesededbarehe we 1.36 59.80 
PU ass cak Aas cabs Vanass bonevevnewednies 0.24 6.74 
BET 0 hse Gia cea eee ier cae kddecsvaeeen’s 1.48 20.28 
Eh 4 a nod oa dale. co C60 ws 65 eo R eee ERED = 0.35 0.77 
CHIME ean a cRacee enero ease esiocereeneeees 96.95 
Cece ae ded Ueto heceusccteendcdupaadh ons 1.69 
LD oa ens pcs nacsee ence > 10.88 


Plant. 

All of the buildings are structural steel frames of 
ample design. The sides and roofs are covered with 
No. 24 galvanized corrugated iron, fastened to channel 
purlin sills and studding with patent nail-head wire 
fasteners. Ample provision is made for windows and 
monitor roofs and a liberal use is made of ventilators 
to care for the clouds of impalpable dust from the tube 
mills. 

The crushed stone and clay are delivered in stand- 
ard side-dump cars to their respective bins, under the 
tracks, the storage capacity being 20,000 tons of stone 
and 800 tons of clay. In the crushed rock section there 
are four tracks which run through the building, being 
supported on steel super-structure. Under each track 
are three concrete bins of rectangular cross-section and 
bottom sloping four ways to the center to a hole and a 
gate through which the rock is drawn as needed to an 
endless belt conveyor below. These conveyors dump 
into a cross conveyor which in turn delivers to an ele- 
vator and the latter finally drops the rock into steel 
bins in the drying room. These bins may be seen in 
the upper part and rear of the view showing the rotary 
driers. The clay is likewise delivered by a conveyor to 
the disintegrating rolls, making 1 in. lumps for the 
rotary driers. Storage bins for the dry clay have a 
capacity of 8000 tons. 

The rotary driers are plain cylinders of sheet steel, 
60 ft. long and 5 ft. in diameter. On the inside are six 
sets of lifting bars to expose all particles to the drying 
action. Around the outside is a girth gear and two 
tires which run on rolls. The tube is revolved by a 
spur gear operating with the girth gear at a speed of 
3 r.p.m. The drier is mounted on an incline of % in. 
per ft. Its upper end extends into a chimney, through 
which the rock or clay is also fed. At the lower end 
is a stationary cap of fire-brick in which an oil-burner 
is inserted to dry the material. Thorough drying is a 
necessary preliminary to pulverization. The material 
gradually works down to the lower end and is dis- 
charged out through a hole in the bottom of the sta- 
tionary cap and into a conveyor. 

The rock drying room has three driers all belted 
through gearing to one 75 h.p. motor and the clay 
room is equipped with two driers driven by one 50 h.p. 
motor. A 


JOURNAL OF ELECTRICITY, POWER AND GAS 325 





Rotary Driers, Motors Operating Williams Mills, 
Ball Mills and Tube Mills. 


The conveyors are individually operated by inductioa 
motors of 50 and 75 h.p. capacity, conveniently located 
for accessibility. 

The clay from the drier is taken by a conveyor 
to the next building where it is elevated into bins and 
from these delivered into one of two Williams mills, 
belt driven by 75 h.p. induction motors. These mills 
grind the clay so as to pass a 20-mesh screen. The ma- 
terial is then elevated to a spiral conveyor which takes 
it to three storage bins built of concrete and steel. 

The rock from the driers is conveyed to steel bins 
placed above and behind the eight No. 8 Krupp ball 
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mills, pulverizing the rock so that it will pass a 20- 
mesh screen. 

Each ball mill is belt driven by a 75 h.p. induction 
motor. This service is exceedingly severe for any ma- 
chinery with high speed bearings, as the atmosphere 
is heavy with fine dust which settles like snow over 
everything and in the case of the motors can be seen 
trickling down over the coils and bearings at all times. 
Further than this, the motors are required to deliver 
continuously their rated load, without reference to tem- 
perature conditions of the air, for 24 hours per day and 
possibly for months at a stretch. 

After leaving the ball mills the coarsely ground 
limestone is taken by conveyors, to elevators and 
finally through spiral conveyors to be delivered into 
the storage bins. There are four of these and they are 
similar to and in line with those in which the ground 
clay is placed. The capacity of the limestone bins is 
2000 tons while that of the clay bins is one-half the 
amount. 

The coarsely ground raw material is now ready 
for mixture. The clay and limestone are drawn from 
the bottom of their respective storage bins through ro- 
tary conveyors and elevated into steel bins, under- 
neath each of which is a Richardson automatic weigher 
and into which the materials are delivered by a con- 
veyor. The chemist adjusts these machines to receive 
a predetermined quantity, when the supply is auto- 
matically shut off. If one machine is loaded before 
the other, it waits until the other has received its 
charge and then both machines automatically dump 
into a steel hopper from which it is carried to a mixing 
machine which thoroughly mixes the ingredients in the 
proportion of about one of clay to three of limestone. 
The mixture is now taken by conveyors and elevators 
to the steel bins from which it is fed to the tube mills 
for further grinding to an impalpable powder. 

There are twelve of these tube mills, ten being 5 
ft. in diameter and two 7 ft., with a length of 22 ft. 
They are of riveted sheet steel and are placed hori- 
zontally. The lining is of silex blocks and the grinding 
is done with imported flint pebbles from 1% to 3% in. 
diameter. The tubes are surrounded with tires running 
on steel rollers and at the forward end is a large gear 
which engages with a pinion mounted on a shaft at 
the other end of which is a pulley. Belted to this 
pulley is a 75 h.p. induction motor which drives the 
mill. The two large mills which have been recently 
installed are each driven by a 200 h.p. induction motor. 
The small and large mills revolve, respectively, at 26 
and 22 r.p.m. 

Grinding in these mills is all done at the bottom, 
and is accomplished by attrition of the rolling pebbles 
and the concussion with the silex lining. The material 
passes through the entire length of the mill. At the 
forward end the material is discharged into spiral con- 
veyors which in turn discharge it into elevators which 
carry it to the bins above the rotary kilns. 

The Rotary Kilns. 

There are eight rotary kilns placed parallel to 
each other and lengthwise of the mill. These kilns 
are 110 ft. long and 7% ft. in diameter and consist 
of a tube of heavy riveted sheet steel supported by 
tires around the tube, which run on rollers. Near the 
central part of the tube is a girth gear driven by a 
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spur gear in turn operated by a 50 h.p. variable speed 
reversible induction motor. These motors are oper- 
ated through a resistance controller, near the fire or 
lower end of the tube, so that the attendant, who must 
at all times maintain a close observance of tempera- 
ture and the condition of the furance interior, may 
regulate the speed of the kiln to suit these conditions. 
The speed variation permissible is in ten steps between 
a minimum of one-half r.p.m. to a maximum of one 
revolution in 45 seconds. 





Rotary Kiln. 


The kiln is inclined % in. per ft. from the upper 
or feed end to the fire or discharge end, to assist the 
movement of materials. The tube has a double lining 
of fire brick at the lower end to resist the great heat 
applied in calcination. The upper end of the tube 
extends into a massive brick chimney base on top of 
which is mounted the steel stacks which give the nec- 
essary draught and carry away moisture as well as 
the products of combustion. The lower end of the 
tube extends into a fire-brick cap or header with an 
opening for the oil burner. 

The problem of supplying the heat for the kilns 
has been by no means easy of solution and there is 
yet much opportunity for improvement. In Cali- 
fornia, where oil is the only available fuel, fairly good 
results have been obtained after experimenting with 
various types of oil burners. Unlike the furnace under 
steam boilers, the form of which has the greatest bear- 
ing on the efficiency, all improvement must be made 
either in the burner itself or in varying the length or 
diameter of the kiln. It is impossible to change its 
form or the manner in which the natural material must 
receive its heat. 

The kilns in this plant were originally equipped 
with Reid oil burners, consisting of a nozzle with an 
inner tube through which the oil was fed. This tube 
was placed within another tube which decreased in 
diameter towards the point of the nozzle. Through the 
space between the inner and outer tubes, air under 
high pressure formed a hollow stream about the 
oil stream and was supposed to act as an atomizer of 
the oil. This arrangement was unsatisfactory, as it 
was found that the air ring, instead of atomizing the 
oil, drove it in a solid stream far into the furnace, 
thus signally failing to accomplish the very purpose 
for which the burner was used. 

In experimenting for better results the novel idea 
was suggested of reversing the air and oil, that is, of 
introducing the air through the center pipe and the oil 
through the outer chamber. Superior results from 
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General View of Kiln Mill Interior. 


this change were immediately noticeable and _ this 
arrangement has been used ever since. 

There are two air pressures used in operating the 
furnace, the high pressure at 80 lb. per sq. in., just 
mentioned and a low pressure large capacity supply at 
36 oz., this is introduced from under the burner directly 
into the furnace to supply the air for combustion. 

Fuel oil is delivered in tank cars to the plant and 
is stored in a 15,000 bbl. sheet steel tank to the north of 
the buildings, from which steam pumps deliver it to 
the burners through a coil of pipe in the chimney base 
of the clinker coolers, where steam from the cooling 
clinker pre-heats the oil. 

The greatest attention has been paid to arrange 
the feed to the kiln in exact proportion to the speed 
of rotation. From the bottom of the bins which feed 
the kilns, material is carried by a spiral conveyor which 
closely fits the tube in which it acts; thus preventing 
irregularity in the movement of the material due to 
slippage past the spiral. This conveyor is driven 
from the same motor which operates the kiln, so that 
any variation in the speed of this motor will affect a 
proportional variation in the feed. The conveyor dis- 
charges into a cast iron pipe, inclined to 45 deg. with 
the horizontal, which extends into the upper end 
of the kiln. The material now travels slowly as the 
kiln revolves until it is charged in the form of clinker 
at the lower end, through an opening in the floor 
directly below the burner. During this movement 
through the kiln, the material is in constant contact 
with the hot gases which have a temperature of about 
2600 deg. F. The first action is the driving off of 
all moisture and carbon dioxide, all organic matter is 
consumed, and is followed by the chemical processes 
necessary to make Portland cement. 

Lime, which has been formed by the decomposi- 
tion of the calcium carbonate, combines with the 
silica and alumina and probably the iron present and 
forms the clinker. This occurs near the end of the 
kiln at the point of greatest heat. The clinker, which 
is the objective result of all of the processes so far, is 
a dark greenish gray substance of spongy appearance ; 
it is very hard and glitters when held in a strong light. 
The true chemical composition is a matter of much 
conjecture, but it is a compound of complex silicates 
of lime and alumina and also some aluminates of lime, 
other compounds which it may contain are of minor 
importance. 


The clinker when it drops from the kilns is red-hot, 
retaining a temperature of about 2000 degrees F. It 
is picked up by a bucket elevator to be lifted and dis- 
charged into the rotary coolers. While the rotary kiln 
method of calcining is not as efficient in the use of fuel 
as some of the older methods employed in Europe, 
it is claimed by the operators, that the arrangement 
in use at this mill is producing clinker at a minimum 
cost per bbl. in comparison with other oil burning in- 
stallations. 


Rotary Coolers. 

These serve a two-fold purpose in that they not 
only cool the hot clinker but also serve to disintegrate 
it through chemical action. The coolers are riveted 
sheet steel tubes, 5 ft. in diameter and 70 ft. long. 
There are four coolers placed in a row, being staggered 
line with the kilns. They are mounted like the rotary 
kilns and each is driven through gearing by an 
induction motor; they operate at 4 r. p.m. The interior 
is lined with hard cast iron sections and there are 
cast iron lifting plates projecting within the tube. 
The upper or intake end of the tube is slightly conical 
in shape and extends into a brick housing on which is 
mounted a steel stack. This is to create a draft through 
the cooler, and carry away steam and heat from the 
cooling clinker. At both ends of the tube are intro- 
duced water pipes which furnish a spray of water 
over the hot clinker. The lower end of the cooler is 
open and allows the clinker to discharge as it reaches 
that end. 

The hot clinker from the kilns, which is in chunks 
from the size of a small button to that weighing a 
pound or more, is first sprayed with water; it is then 
carried up into the brick housing at the end of the 
cooler. The spraying forms steam and serves to cool 
and partly disintegrate the clinker. It is then dis- 
charged into a cast iron pipe which delivers it within 
the revolving cooler, where it receives more water. 

In the gradual movement through the cooler, the 
clinker loses its heat and the water decomposes any 
free lime which may remain in the clinker. This de- 
composition causes a swelling of the lime particles 
and breaks the clinker up, greatly assisting in giving 
to the resulting cement the necessary permanence. 
The oil heating pipes before mentioned are contained 
in the brick header of the cooler and the heat which 
they absorb is derived from steam arising from the 
contact of water with hot clinker. 
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Sketch of Plant Layout. 


It can be readily seen here that the proportion of 
free lime in the clinker must be as low as possible. 
This is what makes the process of calcining in the 
kilns Of such great importance, aS underburned clinker 
will necessarily contain large quantities of free lime. 

Under the floor and running in a direction at right 
angles with the coolers below their lower or outlet 
end is a belt conveyor. The clinker discharges from 
the coolers, through openings in the floor, on this con- 
veyor. It is then carried to an elevator and in turn 
discharged into several lines of conveyors equipped 
with automatic dumping machines to place the clinker 
in the storage bins where desired. Soir 

' During the trip from the coolers to the storage 
bins the clinker all passes through a Richardson auto- 
matic recording weigher, which indicates the amount 
of cement which is being turned out by the mill each 
day. 

Storage Bins. 

The storage bins have a capacity of 100,000 bbl. 
Here the clinker is allowed to remain for several 
weeks. The process of lime reduction and disintegra- 
tion which occurs in the coolers is continued here, 
moisture in the atmosphere acting on any free lime 
that may have remained. This seasoning not only 
assists in breaking up the clinker but gives assurance 
of a sound product in the finished cement. 

Under the clinker bins are four lines of belt con- 
veyors in tunnels. Openings in the bottom of the 
bins which may be closed or opened by gates, at will, 
control the discharge into the conveyors. These con- 
veyors.discharge into a main conveyor which carries 
the product through a tunnel into the next building for 
grinding and pulverizing. 

Before delivering the clinker to the ball mills it 
is delivered into a steel bin. Adjoining this bin is a 
smaller bin containing gypsum. Under each of these 
bins is. a Richardson automatic weighing machine, 
and here gypsum is added to the clinker to the amount 
of about 3 per. cent to control the setting and harden- 
ing of the cement when used. 

. Gypsum rock is brought to the plant in cars and 
unloaded directly into a chute which passes it into a 
jaw crusher. Reduced to a proper size for mixing with 
the clinker, the gypsum is stored in a bin having a 
capacity for 300 tons. From this bin it is elevated by 
conveyor to the smaller of the weighing bins as needed. 


From the weighing machines the clinker and gypsum 
are dropped into a hopper and then mixed and the mix- 
ture is then elevated and conveyed to the sheet steel 
storage bins which supply the ball mills. 


Ball and Tube Mills. 


The process of grinding the gypsum and clinker 
mixture is similar to that already described for the 
raw grinding. The arrangement of both ball and tube 
mills is also practically the same. As there is no fur- 
ther mixture to be made however, there are no large 
storage bins between the two varieties of mill as is 
the case in the department where the raw grinding is 
done. 

There are here 10 ball mills, each operated through 

belt drive, by a 75 h.p. induction motor. The product 
which is now a coarse blackish, somewhat sparkling 
powder, is taken from the ball mills on belt convey- 
ors and then elevated and distributed into steel bins 
over the tube mills. It is discharged through chutes 
into these mills, to pass through as in the first instance, 
emerging as an impalpable powder, which must pass 
through a 100 mesh screen. 
_ This powder is the finished Portland cement. The 
cement is now conveyed to the next building which 
contains the cement storage bins and bag filling appa- 
ratus. 


Cement Storage Bins. 


There are 40 of these bins, each having a capacity 
of 2700 bbl., or a total capacity of 108,000 bbl. The 
cement is elevated and distributed automatically into 
any bin desired. Before the work of filling a bin is 
commenced a sample of the cement is taken by a 
Meade automatic sampler and this sample is retained 
by the chemist for analysis. Cement remains in the 
bins for some time before it is sacked, to cool thor- 
oughly, as the process of grinding imparts a tempera- 
ture of about 200 deg. F. The storage also has a sea- 
soning effect. 

Openings in the bottom of the bins, which are 
controlled by sliding gates, are provided to draw the 
cement from the bins and it is taken on a belt con- 
veyor, there being one conveyor under each row of 
bins, to Richardson automatic weighing machines. 
Under these is the sack filling apparatus and in filling 
a sack the weigher delivers 94 lb: of cement through 
a tube into the sack. The sacks are mounted-on a re- 
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volving table and as each bag is filled, the table is re- 
volved so as to place the next bag in position. After 
filling, the bag is tied and removed to the warehouse, 
and an empty bag substituted. The operation of fill- 
ing is continuous and each machine handles from eight 
to ten bags per minute. The product is now finished 
and ready for shipment. 


Compressor Plant. 


Offset from the line of mill buildings and opposite 
the kiln house, is a separate building containing the 
compressor equipment, a pair of small steam boilers 
and the switchboard controlling all power circuits. 





Compressor House Interior. 


The boilers, having a total capacity of 110 b.h.p. 
each, are for the purpose of supplying steam for the 
several oil pumps. In the compressor room there 
are twoIngersoll-Rand compressors supplying the high 
pressure air for the oil-burners at 80 lb. pressure and 
having a capacity of 700 cu. ft. of free air per minute. 
They are each belt driven by a 150 h.p. induction motor. 
The high pressure connection between the compressor 
house and the kilns is through a 6 in. steel pipe. There 
are also two No. 12 Sturtevant blowers, having a ca- 
pacity of 8500 cu. ft. of free air per minute and sup- 
plying low pressure air to the kilns. Each blower is 
belt driven at 220 r.p.m:, by a 150 h.p. induction motor. 
The connection between these blowers and the kilns 
is through an 18 in. cast iron pipe, supported on col- 
umns and carried above ground. 


Power Supply. 

A short distance from the compressor house ani 
still further from the mill buildings is the concrete 
substation where electricity delivered from the lines of 
the Great Western Power Company is transformed to 
the operating voltage in use throughout the plan‘. 
The substation is a substantial and compact structure 
about 30 by 40 ft. and contains three single pole, piston 
type, oil switches for the high tension current, four 
1000 kw. lowering transformers and a single panel 
switchboard with measuring instruments and oil 
switch. There is also a small operator’s room and tele- 
phone booth. 

The transmission line supplying this substation 
is a branch from the main line of the supply company 
which passes over the hill three-quarters of a mile 
south of the plant. The branch line is about a mile 
in length and is a steel tower equipment similar in all 
respects, save the size of conductor, to the main line 
and like the main line has two circuits. 
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Immediately in the rear of the substation is an 
angle steel structure on which are mounted two sets 
of Pacific Electric Switch Company’s out-door discon- 
necting switches. The transmission circuits are 
brought to these switches and from them a common 
line is taken through openings into the building and 
directly connected to the single pole oil switches. The 
wall openings are 5 ft. square, glazed with plate 
glass, having a hole in the center through which the 
conductor passes. Between each pair of oil switches 
is a concrete barrier and in front, but below the switch, 
is placed its respective transformer, the fourth trans- 
former being a spare. The switches and transformers 
were supplied by the General Electric Company. The 
transformers are star connected on the high tension 
side to the transmission line which delivers three-phase 
currents at a potential of 100,000 volts. The low- 
tension side of the transformers are delta connected 
and deliver three-phase currents to the company’s 
switchboard at a potential of 440 volts. 





Transformers in Sub-Station. 


Switchboard and Electrical Equipment. 

Extending the width of the compressor house, but 
divided from it by a fireproof concrete wall, is the 
switchboard, consisting of 14 panels of blue Vermont 
marble. The first panel is devoted to the control and 
measurement of the incoming current from the sub- 
station, and is equipped with an ampere meter, a fre- 
quency meter, one polyphase integrating switchboard 
type wattmeter, 3-pole oil switch and one volt meter 
mounted On a swinging arm. The remaining thirteen 
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panels are alike and on each is mounted one automatic 
overload circuit-breaker, one ampere meter and one 
3-pole oil switch. On the wall facing the switchboard 
is mounted one recording frequency meter. In the 
rear of and extending throughout its length are three 
massive bus-bars of laminated copper. This installa- 
tion was furnished by the Westinghouse Electric & 
Manufacturing Company with the exception of the fre- 
quency meter which was supplied by the General Elec- 
tric Company. At another point mounted on the con- 
crete wall of the building, but convenient to the master 
panel of the switchboard is a pair of General Electric 
integrating wattmeters installed by the power supply 
company which serve to check the reading of the panel 
meter. The kw. hour charge is taken from these 
meters, 





Switchboard. 


Circuits to the various mills are invariably rubber 
and weatherproof covered copper cable and are sup- 
ported on structural brackets and insulators fastened 
to the buildings about 20 ft. above the ground. The 
various circuits are carried to their respective motors 
in the same manner, care being taken to place the 
wiring in position to prevent any possible injury. The 
leads in most cases are carried through tubing below 
the concrete floors and run thus to a point of outlet 
at the motor or the controller. 

All of the motors are of the induction type and 
all but those operating the rotary kilns are constant 
speed with squirrel cage rotors. The kiln motors are 
variable speed and reversible, and their controllers 
are of the grid resistance type placed at the lower 
end of the kiln and about roo ft. from the motor. The 
controllers for the constant speed motors are in some 
cases mounted adjacent to the motor, as for those 
operating conveyors. In the ball mills the controllers 
are all mounted on the passageway side of the con- 
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crete piers supporting the pulley bearings. In the 
tube and drying mills the controllers for all of the 
motors are mounted on a platform at one side in a 
group. All motors have two bearings with the pulley 
overhanging ; all deliver their power through belt drive. 
The speeds of different motors vary somewhat, 
although the predominating speed is 660 r.p.m. The 
voltage is 440 in all cases. 

The service requirement is severe as all motors 
may be called upon to constantly deliver their full 
load for an indefinite time; ventilation in many places 
is limited and at times the surrounding temperature 's 
high. As a rule the actual load upon the motor is 
somewhat under the full load rating. 

The total power load will average about 3000 kw. 
or 4000 h.p. As the daily capacity of the plant is 4000 
barrels of cement, it is seen that one barrel of cement 
requires I h.p. day of power, or in other words, the 
power capacity required to operate a cement mill is 
equal in horsepower to the daily barrel capacity of the 
mill. Reduced to figures the cost of electricity to pro- 
duce a barrel of cement is about 12.6 cents. The total 
cost of producing a barrel of cement under conditions 
generally met with in California is under $1.00. 

The motor equipment was all manufactured by 
the Allis-Chalmers Company, who also built mucp of 
the machinery used throughout the mill. Following is 
a list of the motor sizes and their application. 


Apparatus ; No, of Size of 
driven, motors motor. 
Pe EE Vc odikcuccks tosesebandnes 1 150 h.p. 
Pee III S 6 <dce 6 6 b'ém bio nee wae we 2 75 h.p. 
BUMMOr COMVOVOED. . 22 cckecdercecoses 2 30 h.p. 
RS ge ae as. epee awe we Pi abe 5 75 h.p. 
OED 0's jai, oe ahiw a tube eb ebes os 2 75 h.p. 
Lc! cies Seba oad aelca ee o's & 18 60 h.p. 
Sn. sik sa cebs.cs btw ae bes 6 baw 20 75 h.p. 
IL 6 a Vay che Vela wiwese'e whieh ss 2 200 h.p. 
RI a i eae gi db ow ecalie 4 50 h.p. 
Pee OV ove eckcwsawadecees 8 50 h.p. 
SE iia sc wikdce ce ewcccuewe 2 150 h.p. 
ee 5 ks wh eh. e 6 bpia0 06.0 2 160 h.p. 
COE OOOT NOD Sin oe aM ede lc odase 1 20 h.p. 
OD ink ning a soute Seek d ve odes 6 1 30 h.p. 
ss «sc Sneek OnOa Ew eee eee s 1 30 h.p. 
I ay PEG a 4 Se ed bce eek 8 50 h.p. 
CE 6 5 bh ade KUis aR s eee 2 50 h.p. 
SE << s  bdaS 0 Ce beac PREEC CERO eS 4 15 h.p. 
Sewing machine (bag) ........e06. 1 % h.p. 
PE SID 1s 5c bigs ede aepbdeecie oder 1 60 h.p. 
Pe OE soo 6h 55-0 4 badeKs se Koew es 4 6 h.p. 
TRL 6:5 vip diac t net aec eres vanes 90 5645.5 


Water Supply. 

The water supply for all purposes is drawn from 
wells about one-half mile from the mill. The pump 
house at this point is a corrugated iron structure and 
is equipped with five pumping rigs. There are four 
artesian wells and the water is lifted from each by a 
Gould deep well pump and each is driven by a 5 h.p., 
3-phase induction motor. There is in addition a Gould 
5 by 8 triplex pump which forces the water through 
the service pipe to the works. This pump is driven 
by a 50 h.p. induction motor. All of these motors 
operate at 440 volts. 

The writer is indebted to Mr. Anson George, of 
the company, and to Mr. U. I. Leh, the general super- 
intendent, for every assistance and courtesy, and much 
valuable information on the theory and methods in 
use in the manufacture of Portland cement. 
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OIL BURNING LOCOMOTIVE PRACTICE.’ 
BY HOWARD STILLMAN. 
(Concluded.) 


Fire-box repairs to oil burning locomotives do not 
exceed that of coal burning engines. From records 
kept of cost of maintenance of coal vs. oil burning en- 
gines, we know that if a furnace is properly equipped 
with draft adjustment and burner, that an oil burning 
fire-box will outlast a fire-box burning coal; that is to 
say on the same class of engine in the same service. 
However it cost a good many fire-boxes to determine 
the best arrangement. In this connection I wish to 
draw emphasis to the fact that the oil fireman is a 
large factor in successful oil burning practice on loco- 
motives. The condition is a very different proposition 
from that of oil firing on stationary boilers. Conditions 
are constantly varying in the locomotive engine, de- 
pending on load and speed, regularity of service, con- 
dition of track, grade, and rules of the road. The oil 
fireman must necessarily watch the operation of the 
locomotive with intelligence and every movement of 
the engineer demands corresponding regulation of the 
oil fire and watchfulness on the part of the fireman. 
He has two gauges to guide him, the steam gauge and 
top of the stack show results, the desired steam 
pressure with least smoke being the objective. It will 
be appreciated, therefore, when I say that the personal 
equation enters largely into successful practice with 
burning oil on a locomotive. A careless fireman can 
do great damage to the fire-box and flues if he neglects 
attention to regulation of dampers and regulators at 
the proper time. It is not always possible to meet the 
demand for steam without smoke and it is a general 
though not universal condition that the locomotive 
should give a thin gray smoke. 

As before stated our locomotives are converted 
coal burners with long two-inch flues and compara- 
tively short furnaces. From the nature of oil fuel and 
the necessity of proper mingling of air with hydro- 
carbon vapors for the proper combustion, it is my 
cpinion that greater depth of fire-box is essential for 
economic oil burning than for coal. The purpose of 
the flues is to absorb heat from gases leaving the fire- 
box space, and if the flues are fulfilling their purpose in 
absorbing heat the temperature falls rapidly. If com- 
bustion is not approaching completion when the gases 
enter flues, the vapors in process of combustion fall 
in temperature below that required for oxidation of 
the carbon hence it is precipitated as soot or black 
smoke. While this is a common phenomenon of smoke 
production with any fuel, it is more in evidence with 
oil than solid fuel where we have nothing to burn but 
volatile combustible. Lack of oxygen is generally 
supposed to be the cause of smoke but lack of proper 
temperature required for chemical combination is as 
often if not oftener, the cause, The lack of sufficient 
fire-box volume is in my opinion the common cause of 
smoke in oil burning locomotives when the greater de- 
mands are made on the boiler for rapid evaporation. 
The deposit of soot upon locomotive flues is a com- 
mon difficulty in our service owing to the non-con- 
ducting nature of this deposit, and rapid falling off of 
steaming quality from this cause. This calls for fre- 
quent and regular sanding of flues. 


4Paper presented at San Francisco meeting American So- 
ciety of Mechanical Engineers, March 10, 1911. 
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In oil burning we meet with other conditions pe- 
culiar to this fuel and distinct from coal. The factor 
of grate surface disappears. The grates are bricked 
over and air admission regulated through openings 
and proper dampers. We have no function corre- 
sponding to grate surface that conveys meaning. The 
item of heating surface only remains on which to base 
comparisons. 

The rate of combustion on the locomotive, like 
other functions, depends on the service and size of the 
machine. While the principles of combustion do not 
vary in locomotive boilers from those in stationary 
service, there is a wide variation in the rate of steam 
production, independent of the kind of fuel used. With 
the modern locomotive in main line service the de- 
mand for steam at full pressure per unit of heating sur- 
face far exceeds, in point of time, the product of a'‘sta- 
tionary boiler. The demanf on the locomotive is in- 
termittent and conditions vary from an enormous rate 
of steam production when working at a rate of maxi- 
mum effort, to one of comparative rest. 

A large number of locomotive tests have been 
made by us covering the use of oil fuel as well as in 
comparison with coal. A full record of these tests 
would occupy too much space and time here but I have 
the following data to submit, showing evaporative re- 
sults on most recent tests covering about the heaviest 
vil firing which we have, covering the crossing of the 
Sierra Nevadas. 

DATA FROM EVAPORATIVE TESTS COVERING SERVICE OF 


LOCOMOTIVES CROSSING THE SIERRA NEVADAS, 
SACRAMENTO DIVISION, S. P. CO. 


Number of single trips in test. 2 2 2 
TOGR SINUS Ge GONE cece ccece 17h.39m. 21h.23m. 29h. 2m. 
Actual running time ........ 13h.55m. 12h.59m. 18h.11m. 
ky re re 315 174 174 
Average steam pressure 

ee re 196.0 196.1 194.5 
Smoke-box temperature, de- 

I es Can ce Ghhes <0 797 738.5 451.3 
Total gallons water evaporated 44147 48103 91087 
Total pounds water evaporated 367642 400858 759058 
Total gallons oil burned....... 3951.6 4328.4 7692.1 
Total pounds oil burned....... 31613 34627 61537 
Equivalent evaporation, ibs. 

water per Ib. oil............ 14.14 13.95 15.04 
Lbs. water evaporated per sq. 

ft. heat surf. per hr........ 8.698 8.809 6.392 
Lbs. oil burned per sq. ft. heat 

OUT. DO ee vce cecccdéccces 0.748 0.761 0.518 
Number of cars in train...... 7 14.5 24.5 
Weight of train, tons.. ..... 342 481 1056 
Gross ton mileage ...........- 107730 83694 183744 
Gallons water evaporated per 

ROO COW Bee scccccceccane 409.79 574.75 495.73 
Pounds water evaporated per 

SO BO Bcccesbeccece 3413 4790 4131 
Gallons fuel oil burned per 

L600 COM FARRER cc cc ccccccces 34.90 48.40 39.51 
Pounds fuel oil -burned per 

Se EE SE wie tcaces «cove 279.20 387.20 316.08 
Boiler @tGclemey. ....cscccccce 73.84% 72.83% 78.52, 
Maximu nindicated horsepower 1719 1470 2486 
Mean indicated horsepower... 1368 1222 2057 
Dimensions of Locomotives— 

Engine number ............ 2315 2564 4001 

26in. and 

Size of cylinders........... 22in.x28in. 22in.x30in. 40in.x30in. 

Diameter of drivers........ 63 in. 57 in. 57 in. 

Total weight of locomotive, 

Die kine cen Gee bac vane oe 203300 208000 425900 
Weight of drivers, Ibs...... 160000 187000 394150 
Weight of tender, lbs...... 138070 134745 169765 
Total heating surface, sq. ft. 2994 3403 6394 
Feed water heater, heating 

SUPERS, BG, Che occ ccvcccese None None 1221 


NOTE:—tTrain weights are the average for the distance 
hauled and are exclusive of engine and tender. Tests made un- 
der ordinary service conditions. Engines unaided. In “Water 
evaporated and oil burned per sq. ft. heat surface per hour,” 
the figures are for actual running time, the allowance of 15 
gals. of oil and its equivalent in water is made per hour while 
standing. In “Gals. and lbs. oil per 1000 ton miles,” a deduction 
is made of 15 gals. per hour while standing and 3:5% of oil for 
evaporating steam for atomizing oil. Quantity of oil burned 
corrected to normal temperature of 70° F. All measuring in- 
struments calibrated. 


Comparisons of coal vs. oil from an economic 
standpoint are most interesting where the two fuels 
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come in competition, and relative values must largely 
depend on conditions and form of boilers under which 
either fuel is burned. We find some engine boilers to 
be better adapted for coal than oil or vice versa de- 
pending on construction. Comparisons therefore are 
to some degree a function of the boiler itself. We went 
into this quite thoroughly when our locomotives were 
converted. Of late years we have used no coal hence 
the following are not recent. The figures are based on 
evaporative tests we have made on our locomotives be- 
fore and after conversion. The comparisons are made 
with ordinary bituminous coal of about 13,350 B.t.u. 


Evaporation— 
2000 lbs.coal 
Numberin equivalent 

Type of Locomotive. Service. to fuel oil. 
Bight-wheel 18-24 144 gals. 
Ten-wheel 151 gals. 
Mogail 146 gals. 
Twelve-wheel 6 158 gals. 
Consolidation 162 gals. 
Atlantic 144 gals. 

The total number of locomotives above accounted 
for is 745, and the mean equivalent is 152 gallons or 
3.62 barrels of 42 gallons, equivalent in heat value to 
2000 Ib. coal. The average equivalent figures above 
stated cover much careful work and are based on equiv- 
alent evaporative results from many service tests. It 
should be borne in mind that the above figures are 
trom service tests and represent oil burned on the main 
line between terminals only and do not represent 
losses in transfer, handling or firing up, etc. Our ac- 
counting department use a figure af 168 gallons or 4 
barrels of oil equivalent to one ton of coal. 

It may be said that with oil fuel, providing en- 
gines are burning it with a fair degree of efficiency, 
that the quality of fuel is a constant factor. Poor or 
bad coal as accounting for engine failures drops from 
the delay report—‘cleaning fires” is abolished. 

Concerning relative values of coal vs. oil fuel I 
cannot close without submitting the following table of 
results with either fuel on the Southern Pacific Com- 
pany’s bay steamers, the figures showing the last six 
month record with coal in the year 1901 compared 
with last six months in oil of year 1908. 

RECORD OF COAL BURNED DURING LAST SIX MONTHS 

USED, 1901, AND OIL BURNED DURING LAST SIX 


MONTHS OF 1908, ON STEAMERS OF §. P. CO. 


Berkeley 7 18,592 
Piedmont 19,5 


Totals & resultant 
means 81,000 176,790 5.70 114,651 4638 .... 
Mean equivalent of one ton of coal in barrels of oil, 3.495 


These figures are not from evaporative tests but 
cover the service of eleven steam boats, a total of 176,- 
790 miles as coal burners, and 186,771 miles as oil 
burners. The figures are from the official accounting 
record. 

The above service of these bay steamers repre- 
sents a consumption per year of 229,302 barrels, which, 
added to my former figure per year for locomotives 
gives a total of 8,363,802 barrels per year consumed 
by us. In addition to this a considerable amount is 
used in shops and rolling mills. 


[Vol. XXVI—No. 15 


MAKING PRODUCER GAS FROM OIL.’ 


BY W. H. FROST. 


When first considering the subject of making 
producer gas from oil, the matter primarily appealed 
to me commercially, as it meant a fuel economy two 
to three times better than the average steam plant, 
or would substitute crude oil for an equal volume of 
distillate or gasoline in the distillate engines. 

As a gas engine builder I started out, not so much 
to design merely a new method of making gas, as to 
produce a new power system in which the relation of 
producer to engine, and vice versa, must be the first 
consideration. The question was how to do this. 
Certainly not with any of the so-called “crude oil 
generators” at that time in the market. 

From data collected in the field, and from many 
practical experiments, it was evident that such a 
process was simply a crude method of distillation, 
sending over indigestible compounds to the engine, 
and wasting most of the oil as a by-product. When 
a refined product providing a suitable vapor was used, 
it was found cheaper and much less trouble to use the 
properly refined and cleaned distillate direct in the 
cylinder. 

Illuminating gas had proven a failure in any but 
small engines, on account of the large proportion of 
hydrogen (30 to 60 per cent) causing premature ex- 
plosions on compression, while the involved process 
and bulky apparatus, with the offensive waste gases 
and tarry products, the voluminous scrubbers and 
filters and the many objections to a gas holder, put all 
that had been accomplished in that line out of the 
question. ; 

The gas giving the best results in every way in 
gas engines was from blast furnaces, its principal 
combustible being carbon-monoxide. The most suc- 
cessful coal gas producers made a gas in which this 
was a principal element. No successful method of 
producing a suitable power gas from crude oil was 
known. 

As a practical gas engine builder and distributor, 
I knew that no complicated apparatus, nor any re- 
quiring particular skill to operate it, would prove a 
commercial success. Certain things were necessary: 

1st. To produce the gas continuously in the 
quantity required by the engine, dispensing with 
storage. 

and. The gas to contain the maximum of carbon 
monoxide and the minimum of hydrogen, to obtain 
highest thermal efficiency and best regulation of 
engine. 

3rd. Gas to be practically even in quality to 
prevent shut-downs. 

4th. Gas to be clean, as very minute particles of 
carbon accumulate and foul engine valves, necessi- 
tating shut-downs and cleaning. 

5th. Apparatus to occupy relatively small space. 

6th. Operation to be simple, readily understood 
by ordinary attendant and requiring minimum of 
attention. 

7th. Dispense with offensive fumes and by- 
prodwets. 


tPaper presented at San Francisco meeting American Society 
of Mechanical Engineers, March 10, 1911. 
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8th. Reduce the necessary elements to the mini- 
mum. 
Oil carries carbon, and the oxygen of the atmos- 
phere is free for the taking everywhere, and these two 
elements are the only ones necessary. Many forms 
of apparatus may be used. That seeming most satis- 
factory is a simple open chamber into which the oil is 
sprayed by compressed air and open to the atmosphere 
through regulatable means. Suction is produced by 
the engine or any form of suitable exhauster. This 
keeps the interior of the producer at or below atmos- 
pheric pressure. 

The oxygen in the air flowing into the producer, 
and used in spraying the oil, unites with a certain 
portion of the oil to produce combustion and a high 
temperature. In this high temperature zone the un- 
burnt oil is decomposed into its gaseous elements and 
free carbon. The carbon dioxide formed by the com- 
bustion evidently selects carbon from the products of 
the oil’s decomposition to form carbon monoxide. 
An average analysis of the gas gives: 


a aD oad wie 6 & ow aa 6 
es lads away ihe ge kee a6 eom.ae 1 
I <n bi bins «6 kus Ge ade 6b een ide" 2 
I RR ss. 66 wien wash oc binee O46 eeu ms 13 
PE Ck 6. deWe Ce 6s dh cao Cen cdcwésss 6 
Ne Sas ia als ow «ch EN Cede ede cle a6 3 
NT tai ae We ark p.« hin ened 6a ek 6 9-< 6 Wises 67 


141 B.t.u. 


Regulation of the free air openings, and of the oil, 
controls the quality and also the volume of gas, and 
can be automatically governed by the engine. A test 
{lame kept burning is an indication to the attendant 
of the quality of the gas. Sight holes also show the 
internal condition of the producer. Gas can be made 
as lean as wanted and up to considerably over 200 
B.t.u. It is evident that the addition of steam would 
raise the B.t.u. value, but means another element to 
generate and control, and increases the hydrogen. 
Personally, I do not favor it for power gas. 

During the experiments and tests of several years’ 
duration, it was found that engines operated most 
steadily and evenly, and the apparatus required the 
least attention, when the temperature of the producer 
was sufficiently high to completely break up the tarry 
vapors into gas and carbon. This ‘carbon, by the way, 
is a new product, and has many valuable applications. 

The most difficult task was to completely separate 
the fine, almost microscopic, particles of carbon from 
the gas, so that it would be perfectly clean and suited 
to any gas engine, as it is well known that most 
American engine valves are designed for use with 
natural gas, which is perfectly clean. Eventually, a 
centrifugal scrubber of simple design was devised, 
which absolutely cleans the gas, so much so that fine 
white muslin held for one or two minutes over a I-in. 
outlet with gas under 2 in. water pressure, sufficient to 
make a very long flame, shows no stain whatever, and 
if kept there for two hours, shows only a slight dis- 
coloration. The scrubber doing this is about 4 ft. 
diameter by 5 ft. long, and cleans about 35,000 cu. ft. 
of gas per hour. 

The fine dry carbon, free from tar, is collected 
from the wash water by any convenient means. In a 
plant of 500 h.p., it is not sufficient in quantity to 
require any special separating device, but is collected 
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in a skimming tank in the usual manner. As pre- 
viously stated, this fine clean carbon has many valuable 
uses, particularly in paint for metal or wood, such 
paint being water and weather proof, very elastic and 
of great penetrative power. If obtained in sufficient 
quantity, it may be used as fuel. 

The economy, of course, varies with the engine, 
but actual runs on plants of 100 to 500 h.p. show that 
1 lb. of oil, or a trifle over, produces a brake h.p. in a 
fairly economical engine, charging the power required 
to operate the producer auxiliaries to the engine. A 
guarantee of 1% Ib. is perfectly safe. Undoubtedly 
the experience already gained can be utilized in de- 
signing engines to obtain a much higher efficiency, as 
well as to increase the efficiency of the producer. 

As to sizes of producers; with a circular chamber 
less than 18 in. diameter by 4 ft. long or about 7 cu. ft. 
capacity, I have made the gas required to operate a 
150 h.p. engine full load, but prefer larger capacity, at 
least for the present. 

No absolute measurements of gas volumes have 
been made, owing to the large quantities handled, but 
reckoning the engine to require 12,000 B.t.u. for each 
b.h.p., actual runs show that 1 Ib. of crude oil produces 
this gas and more, or 3,900,000 B.t.u. to one 325-Ib. bbl. 
I understand that 1ooo cu. ft. of 600 B.t.u. illuminating 
gas requires from 8 to 10 gallons of crude oil, utilizing 
from 2,520,000 to 3,150,000 B.t.u. per bbl. of oil, show- 
ing this producer gas process to have a thermal effi- 
ciency 33 to 54 per cent greater than illuminating gas 
process, indicating, with its further advantage of 
simple apparatus, that it has a wide field of application 
as a fuel gas. 

Practically all kinds and gravities of crude oils 
have been used, as well as oil from which the light 
products had been taken. It seems that the only 
necessary ingredient is carbon. The effect of a general 
introduction of a practical oil-gas power system with 
its economies means a great deal to the manufacturing 
industries of the Pacific Coast, and I feel that the 
system which I have described has already been dem- 
onstrated to be a success, both from an operating and 
an economic standpoint. 

I should also like to comment on the paper read 
by Mr. Jones at the last meeting." Speaking of the 
producer gas which he has made, he states: -“The 
operation is continuous, and without interruptions for 
cleaning. This is essential in the manufacture of 
producer gas for power purposes.” Quoting again: 
“Any accumulation of carbon in the generator may be 
removed by adjusting the temperature and quantity of 
air supplied.” This indicates that there is a necessity 
for cleaning, but that a change in proportion of air, 
with consequent change in temperature (probably 
more air raises the temperature) consumes the ac- 
cumulated deposits. My experience has been that any 
change in temperature, or proportion of elements, 
changes the quality of the gas and causes shut-down of 
the engine. (The change mentioned would probably 
make the gas leaner.) 

The only way to avoid serious engine troubles 
would be to build storage sufficient to give time so 
that the changes of gas values would be very slow and 
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gradual, and even then the load: must never be greater 
than the leanest gas will carry, and the engine would 
require close attention and skilful handling. Even if 
the leanest gas can be kept up to 160 B.t.u., it would 
require 37,500 cu. ft. per hour for a 500 h.p. load 
(12,000 B.t.u. per b.h.p.), making an enormous storage 
necessary to even approximately average the gas. 

The statement of the necessity of changes also 
shows that this is not a continuous process producing 
a uniform gas, but that it is a process producing a 
continuous supply of gases of varying values, whereas 
a continuous supply of a practically uniform gas is 
absolutely essential to any engine I have ever operated. 

Quoting again from Mr. Jones’ paper: “Making 
producer gas from oil in the ordinary gas generator 
has many advantages over any special process.” What 
are the advantages? What power plant would want 
such an equipment as is required for illuminating gas 
making? Bulky retorts, large scrubbers and filters for 
the great volume of gas required and big gas holders, 
necessary for all pressure systems and also to average 
the quality of gas. 

‘se paper indicates that certain results have been 
accomplished. The vital lack in the statement is that 
gas engines were successfully operating with this gas. 
The tendency of the gas engineer is to concentrate 
upon the gas process without taking into account the 
requirements and limitations of the gas engine and the 
actual.demands of a power plant. The engine and 
producer are so intimately related that it is quite out 
of the question to divorce them, even in California. 

Illuminating gas apparatus is best adapted to the 
making of illuminating gas, a very different product 
from producer gas, while producer gas apparatus 
specially designed to meet power plant requirements 
is best for that service. 

Evidently a by-product of lamp black or tar or 
both is produced and must be separated by washing 
and filtering to fit it for the engine. Evidently the 
process does not produce an even and uniform gas 
continuously. Evidently Mr. Jones relies upon the gas 
holder for averaging the gas, same as is done with 
illuminating gas, but this is expensive, and imprac- 
ticable with a power plant of average size, and an 
impossibility within the fire limits of cities. 

A GUN IN TEXAS. 

“Calculus is like the Texan’s gun, which he may 
carry for three or four years without ever having 
occasion for its use, but when he does need it he needs 
it badly.” An unfortunate young man once went to 
Texas, where, in accordance with time honored tra- 
dition, he purchased a six-shooter, with trousers to 
fit. For three years and two days he carried it 
wherever he went, blest with that serenity of mind 
which springs from a consciousness of security and 
peace, for he had but to slap his thigh to know that 
the faithful weapon was ever ready for the hour of 
need. On the second day of the fourth year the crisis 
came. Out from its holster leaped the rusty gun. 
But, alas for my friend! His finger fumbled for the 
trigger, the action was hard, the barrel foul. At this 
season of the year when the seed is going under 
ground, sad memories arise, because they also planted 
him. The moral is obvious. 
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DISCUSSIONS SAN FRANCISCO MEETING, 
A. S. M. E. 


Relative Value of Light Oil As Compared With Heavy Oil.' 


C. R. Weymouth: Professor Le Conte’s paper gives in- 
formation regarding the heating value of oils of various gravi- 
ties, of utmost value to mechanical engineers and power plant 
operators. If we assume that the range of fuel oil ordinarily 
varies between the limits of 12 deg. and 18 deg. Baume, we 
find, in accordance with his Table 1, an increase of 2.18 per 
cent in the total heat units per barrel, in favor of the heavier 
oil. So long as the barrel is the unit in the purchase of oil. 
power plant operators cannot ignore this comparison. 

Since the reading of these papers the writer has endeav- 
ored to collect data in an attempt to establish a relation 
between the specific gravity of California crude oil, Baume 
scale, and the percentage of hydrogen shown by its ultimate 
analysis; this, in order to compute a table showing the “avail- 
able heat” per pound and per barrel of crude oil, of varying 
gravities, correcting for loss due to latent heat of steam 
formed by the combustion cf hydrogen, as pointed out in the 
writer’s paper presented at the same meeting. 

It is found that there is no exact relationship between the 
specific gravity of crude oil and its hydrogen content, although 
there is a general tendency for an increase in hydrogen con- 
tent, with the lighter oils. 

Examination of the ultimate analysis and calorimeter tests 
of a number of California crude oils indicates the rather start- 
ling fact that it is possible in oils having practically the same 
total quantity of inert constituents, to have a variation in both 
hydrogen and carbon contents with practically no variation 
in the calorific value of the oil. 

The inevitable conclusions that the calorific value of crude 
oil does not correspond to the heat of combustion of its ele- 
mental constituents, and that accepted formulae for caleu- 
lating the total heat of fuels are not applicable to California 
crude oils, are borne out by the fact that the calculated 
calorific value was, in one instance, 8.7 per cent greater than 
obtained from calorimeter test. 

This apparent anomaly is no doubt explained by the fact 
that crude oil is an admixture of various hydro-carbons, and 
that the heat required in the formation of these hydro-carbons 
is not available in the further combustion as crude oil. 

From Prof. Le Conte’s table, the writer calculated the 
variation in hydrogen due to variation in heat units, according 
to Favre and Silberman’s formulae, the result being an in- 
crease of 1.263 per cent hydrogen for 10 deg. increase Be. 
From the foregoing it is evident that this relationship cannot 
be regarded as more than an approximation. On this basis, 
and correcting for latent heat of steam only, the “available 
heat” per barrel of oil is 2.32 per cent greater for 12 deg. Be. 
oil than for 18 deg. Be. oil. 

If further corrections be made for the added stack losses 
at a temperature of 400 deg. F. due to the greater air required 
for combustion, then 12 deg. Be. oil has an advantage over 18 
deg. Be. oil of 2.37 per cent. 

It should be evident from the wide scattering of the 
hydrogen points that the comparison of any two oils under 
consideration should be made with respect to their individual 
analyses, and not with respect to the average line mentioned. 
For example, from the plotted points a hydrogen variation of 
1.8 per cent is noticeable with practically no variation on the 
Baume scale, corresponding to which the stated increase of 
hydrogen involves a commercial loss, due to its lower “avail- 
able heat,” and increased chimney losses, of approximately 
1 per cent. Taking into consideration this loss and the greater 
heat units of heavy oils, the extreme variation in the com- 
mercial value of anhydrous crude oils, between the limits of 
12 deg. Be, and 18 deg. Be., appears to be not greater than 
3 per cent. 
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As a result of all the tests by Chas. C. Moore & Co., engi- 
neers, and the Babcock & Wilcox Co., with California crude 
oils, it is not apparent that the above conclusions will be 
materially modified by a consideration of the atomizing agent, 
when oils are heated to the proper temperature before firing. 

It should be noted that Prof. Le Conte’s table is intended 
to represent a general average, the line being drawn through 
plotted points considerably scattered. Calorimeter determina- 
tions will still be necessary as the specific gravity of an oil 
is not an accurate index of its calorific value. 


“Stacks for Oil Burning Boilers.” * 


C, R. Weymouth: Mr. Dunn has fairly represented cur- 
rent practice in the design of chimneys for oil fired boilers at 
sea level, for moderate sized plants. About eight years ago, 
the writer established, for Chas. C. Moore & Co., engineers, a 
rule for oil burning chimneys, as set forth in Mr. Dunn’s paper, 
and while such basis for the selection of chimneys has kept 
them out of difficulties, recent investigations have indicated 
the desirability for a radical departure from this rule in 
certain special instances. 

During the last four years the writer has been collecting 
data as to the performance of chimneys in connection with 
oil burning plants, and about two years ago began the prepa- 
ration of a paper setting forth, in detail, the results of these 
investigations, which will later be presented to the Society. 

For the benefit of those who contemplate using Kent’s 
table as a basis of selection of chimneys for oil burning plants, 
the writer would state that Mr. Dunn’s explanation of the 
reasons for adducing the rule stated, is hardly correct. The 
weight of chimney gases per boiler horsepower, when burning 
coal, is not twice that when burning oil. It is possible to use 
chimneys of smaller area for oil burning than for coal burning, 
by reason of the much lower draft required for oil burning, 
permitting higher velocities in the chimney, and a greater 
percentage of draft loss in the chimney proper. 

Mr, Kent probably never intended the widespread usage 
accorded his table of chimney capacities, and before adopting 
this for too general usage, engineers would do well to inquire 
the basis of development of Kent’s table of chimney capacities, 
and the significance of the figures given. 

According to Kent’s table, a chimney 48 in. in diameter 
by 100 ft. in height, is rated at 348 commercial horsepower. 
According to Mr. Dunn’s paper, this chimney would develop 
double that amount, or practically 700 boiler horsepower. 
The questions arise: Should this chimney be connected to 
boilers aggregating 700 h.p. based on the normal rating? 
Will it merely carry boilers when operating at rating, or does 
it provide a margin for overload, and if so, to what extent? 
Were it desirable, in such a plant, to operate both boilers 
temporarily at 100° per cent overload, developing 1400 boiler 
horsepower, would it be necessary to install a chimney of 
double the sectional area? 

The writer no longer uses Kent’s table for selecting 
chimneys for oil fired boilers, and it is not possible to obtain 
correct ratings for oil chimneys by applying a fixed ratio to 
the capacity set forth in it. 

With economical firing, and with properly designed fur- 
naces, the draft in the third pass, required to burn oil in a 
Babcock & Wilcox boiler of, say, 250 h.p. rating, is about .1 in. 
If this boiler be connected to a chimney 100 ft. in height, 
giving a working draft at the base of the chimney of, say, 
5 in., it is evident that this surplus draft is capable of flood- 
ing the boiler with an excess of air, if the draft be not properly 
regulated. Such operation could easily result in such a large 
excess of air for combustion as to require the burning of 10 
per cent excess oil, merely to heat to the stack temperature 
the excess air so admitted. 

If for the given single boiler the chimney height be r- 
duced to approximately 35 ft., the boiler outlet and treeching 
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being of ample area, and the stack being directly connected to 
the boiler, the chimney would then produce a maximum araft 
practically equivalent to that required for the operation of the 
boiler at rating; and with boiler damper and ash pit doors 
wide open it would be impossible for the most careless firemen 
to flood the furnaces with any material excess of air. The 
writer does not recommend that all chimney heights be re- 
duced to 35 ft., but this illustration serves to indicate an 
extent of safeguarding the fuel economy of the boiler room, 
not possible by any other simple means. 

In a San Francisco office building it was found necessary, 
by reason of the height of the building, to install a chimney 
extending more than 200 ft. above the boiler room floor line. 
On one occasion the analysis of flue gases, in connection with 
this chimney, indicated 200 per cent air over actual require- 
ments, and a certain fuel loss, as compared with economical 
firing, of at least 20 per cent. While, in this instance, it was 
impossible to reduce the height of the chimney, it would have 
been possible to reduce the diameter of the chimney to such 
an extent, that the chimney friction would have reduced the 
available draft at the base of the chimney, to an amount more 
nearly in keeping with the boiler requirements. 

As illustrating the overloading and abuse of boilers pos- 
sible with excessive drafts, the writer has in mind a Stirling 
boiler having a connected chimney of generous diameter, 80 ft. 
in height. The damper lever had been disconnected, and the 
boiler fired with both rear damper and ash doors wide open. 
The fireman was instructed in the regulation of dampers and 
ash doors, but failed to observe these instructions. Subse- 
quent tests indicated overloads, of several hours’ duration, of 
85 per cent, and momentary overloads of even greater extent. 
There were other boilers in service, having less draft power, 
which were not overloaded to this extent. In the plant in 
question, all boilers should have been operated at practically 
rating, on a nearly uniform factory load. Obviously, the over- 
loading of this particular boiler led to a considerable fuel loss. 
To obviate these difficulties, the writer has recently recom- 
mended a 40 ft. reduction in the height of this chimney. 
A greater reduction would be possible, from the boiler stand- 
point, but in this instance limited by height of building. 

When operating boilers under variable load, a careless 
fireman is liable to discover that the steam gauge reads five 
or six pounds low, and rapidly falling. Through habit, he has 
learned that this loss can be overcome by a few moments’ 
heavy firing. During such periods, the boiler is frequently 
fired at from 200 to 300 per cent rating, and boiler tube re 
newals are many times chargeable to this cause, not to men- 
tion excessive ofl consumption resulting from such practice. 

While a certain excess draft is necessary for proper regu- 
lation of boiler plants, on variable load, it is self-evident that 
an excessive draft can only lead to severe abuse of boilers in 
the hands of ordinary firemen. 

Prior to the burning of oil in Pacific Coast plants, chim- 
neys were proportioned for coal burning practice, and in many 
instances the subsequent failure to obtain favorable economy 
with oil fuel, in everyday work, was attributable to tall chim- 
neys. In a number of these stations it was later found pos- 
sible to largely increase the number of boilers connected to 
the one chimney; the station economy was improved without 
apparent effort of the firemen, this owing to the fact that the 
increased volume of gases passing through the flues and 
chimney reduced the draft available at the boiler outlet, and 
at once limited the extent of flooding the furnaces with excess 
air, formerly possible with an excessive draft. 

It has been found by experiment that the draft necessary 
for the combustion of oil varies largely with the economy of 
firing, and in one series of tests, operating the same boiler at 
approximately rated capacity, the draft varied from less than 
.1 in. with economical firing, to nearly .5 in. with a large 
excess of air. 

It has also been found by experiment that the draft neces- 
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sary to burn oil increases rapidly with the rate of overload 
on boiler. It therefore becomes necessary, in the selection of 
chimneys for a given plant, to decide both ‘the maximum 
capacity to which it is desired to be able to momentarily force 
boilers, and the excess air supply over the most favorable 
firing conditions, to be regarded as the limit of safety, in 
everyday practice. The installation of fuel economizers, ex- 
cessive breeching resistances, etc., will also influence the final 
result. These considerations determine the draft necessary 
at the base of the chimney. There is a minimum height of 
chimney which will produce the desired draft, and should it 
become necessary to increase the chimney height over and 
above the necessary minimum, the diameter of the chimney, 
for economical firing, should be modified to absorb, by chim- 
ney and breeching friction, the excess draft thus produced. 
The provision for a later increase of boilers on a given chim- 
ney will, of course, modify these conditions. 

There are many factory, pumping, and heating plants, 
where the load on the boilers in service is practically uniform, 
and rarely exceeds rating. In certain of these plants, not 
eperated by skillful firemen, it would be possible (building 
conditions permitting) to materially reduce the chimney 
height, with an increase in fuel conomy. 

The writer promises detailed information in this subject, 
at a later date, and in the meantime recommends to power 
plant operators a careful investigation of their draft condi- 
tions, and possible modifications, to secure improved fuel 
economy. 

The Chairman: In the remarks which Mr. Weymouth has 
made it has brought to my mind one thought that has oc- 
curred to me, namely, that it would be extremely desirable if 
in all power plants there could be fitted to each boiler a 
simple, inexpensive instrument which would enable the rate 
at which the boiler was being fired at any given instant to be 
determined at a glance. It seems to me that it would lead not 
only to economy of operation but also to a cessation of abuses 
and destructive action. 

Cc. R. Weymouth: Answering Mr. Hunt’s query, it is pos- 
sible by controlling the firing of boilers by variation of oil 
pressure from a central point, all burners being connected to 
a common oil main, to indicate approximately the rate of load 
on the individual boilers by pressure gauges connected to the 
oil to burner branch line. 

At the Redondo plant we controlled the firing of boilers 
from a central point, the individual oil burner regulating 
valves being wide open or nearly so. The pressure gauge read 
about 20 pounds when the boilers were fired at rating; about 
10 pounds at half load; and about 30 pounds when at 50 per 
cent overload. 

When used in this manner the pressure gauge forms a 
reliable index for gauging the load on boilers—at least for the 
purpose of the firemen, and it is about as cheap an instrument 
as could be secured for the work. 

We have with us tonight a non-member—Mr. Dyer—who 
is engineer of Manufacturing Department of the Union Oil 
Company. He has intimate knowledge of oil fuel that we 
could all profit by, if you would call on him for a few re- 
marks. ; 

The Chairman: We will be very glad to hear from Mr. 
Dyer. 

Mr. Dyer: I do not know that I have anything special to 
communicate, but I have made some notes here of a gen- 
eral character with reference to this subject. 

‘Vhis meeting is being held at the very center of a re- 
gion probably more dependent, industrially, on the eco- 
nomical combustion of fuel oil than any other region of like 
extent in the world. Certainly the use of oil for fuel pur- 
pe pita ps eens consequence to this 
ak cae 0 aoa a . America. Its use here dates 
a een period of years, (the speaker hav- 
= om arity with a plant operating some time in 
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1885 or 1886), that one would be warranted in assuming that 
here, of all places, oil burning problems should have most 
nearly reached their final solution. Many able minds have 
contributed to the attainment of the highly efficient results 
sometimes, but not always exhibited here. Some of the 
best of these minds are represented in this society, and not 
a few of them at this meeting, either by their owners or their 
papers, and from personal acquaintance with many of them 
the speaker feels warranted in expressing the hope that the 
discussion of this subject will be prolonged through a suffi- 
cient number of meetings to allow of their making a con- 
tribution of at least 50 per cent of their knowledge instead 
of the 1 per cent which some of them have parted with 
through the medium of their contributions. One can scarcely 
hope to get the full one hundred per cent, as such val- 
usble men have other things to do than write papers, and 
ne matter how generously they may be inclined toward con- 
tributing to the education of the engineering public, they are 
surrounded by obligations which prevent their contributing 
as freely as they might wish. That much more extensive 
reservoirs of information on this subject exist locally, than 
have as yet been tapped is doubtless as well known to all 
those present as to the speaker. The subject is one in which 
the mechanical engineers of California should best shine 
before the world (neglecting consideration of climate at pres- 
ent). It seems, therefore, that you owe it to yourselves, as 
well as to the rest of the country, to make this series of 
papers a classic on oil burning. Speaking, therefore, as a 
visitor, and as one who through connection with the oil in- 
dustry, is interested in all of the subjects which have been 
brought up, as well as in others of a kindred nature which 
will undoubtedly also receive later consideration by your 
society, the speaker feels warranted in assuming the re- 
sponsibility in behalf of the outside engineering public to 
request that sufficient pressure be brought to bear on the 
possessors of these reservoirs of knowledge to induce them 
tv open up the taps and pay no attention to the meter read- 
ings. 

These and the following remarks are offered as the con- 
tributions of an outsider, safe in the knowledge that the hos- 
pitality of his hosts will prevent his being thrown out of the 
meeting, and in the hope that more extensive contributions 
to the subject may be brought forth by those of your society 
who have contributed so much to the success of oil burn- 
ing. This offering, therefore, will be sketchy in character. 

The relation of the heat value of oil to its specific gravity 
is not commonly appreciated by either the average oil pro- 
ducer or oil consumer. Lack of knowledge of the truth of the 
relations exhibited in Professor Le Conte’s paper, together 
with a blind adherence to the traditional temperature of 160 
deg. F. for fuel oil, coupled with total ignorance of the part 
which hydrogen plans in the lighter oils, in the economics of 
combustion, have conspired to create an unwarranted preju- 
dice in favor of light oils for fuel purposes. There is no 
insurmountable difficulty in handling and burning heavy 
crude oils at temperatures to the burner ranging from 240 
deg. to 350 deg. F. Both the producers and consumers of 
oil will be benefited by further elaboration of the fact that 
not only do the heavier oils contain more heat units for a 
dollar, but within reasonable limits, a greater proportion of 
available heat units than the lighter. In this connection 
the Society might render a real service to the general public 
by straightening out the confusion which exists in the con- 
version of Beaume degrees to true specific gravity. Although 
the specific gravity of a 10 per cent salt solution is said to 
be the basis of the Beaume scale and there should be no great 
difficulty in determining the gravity of such a solution with 
reasonable accuracy, there are perhaps some twenty or thirty 
different formulas for affecting the conversion, none of which 
has been accepted as authoritative. 

The relative heating value of oil and coal is of vital im- 
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portance both to the producer and consumer. The ratio as 
it relates to Pocahontas coal is, as far as this Coast is con- 
cerned at present, of scarcely more than academic interest. 
Characteristics of coal commonly available in this market 
are what interest us all. This information is in existence. 
The establishment in the minds of the western public of an 
evaporation of 11 pounds from and at 212 deg. per pound of 
coal as representing the highest average of a good coal would 
mislead everyone on the coast who has anything to do with 
oil. This whole subject is a Pacific Coast subject, and data 
exist and doubtless can be brought to light by turning the 
proper tap, to show that while the ratio presented to the last 
meeting for consideration may be true of eastern conditions, 
it entirely fails to represent those with which we are most 
concerned. A ratio of 15.8 to 11.2 gives oil a superiority over 
coal by somewhat over 40 per cent weight for weight. Mr. 
Hopps has pointed out that in marine practice a_ vessel 
equipped with triple expansion engines from 1000 h.p. up 
with everything in first class condition would consume about 
1% lb, of oil per ih.p. hour. This is probably a fair aver- 
age, as both better and poorer records are about equally 
numerous. The speaker had access some two or three years 
ago to the economical performances of a couple of steamers 
running on the coast with average coal for an entire year. 
One of these vessels averaged 2.1 pounds of coal per i.h.p. 
hour, and the other 2.5. These vessels had triple expansion 
engines larger than the lower limit of size given by Mr. 
Hopps. The better record shows about 70 per cent more 
weight of coal and the poorer 100 per cent more than the 1% 
pound average for oil. These figures are not given in an 
attempt to prove anything, as some inaccuracy is acknowl- 
edged, but it is hoped, will assist in preventing this phase 
of the subject being. dismissed without full justice being 
done. 


With regard to furnace arrangements, both producers 
and consumers are much indebted to the talent which has 
developed the efficient types of furnaces now in operation. 
The debt could be further increased by making their opera- 
tion as nearly automatic as possible, or failing that, by the 
development of some system by which the specialized knowl- 
edge available can be conveyed with accuracy to the men 
handling the fires. Speaking for consumers of oil fuel, we 
would like to see furnaces more liberally provided with peep- 
holes than is usually the case so that all parts of the furnace, 
and the heating surface exposed in the furnace, and all parts 
of the fire can be seem at all times. Usually peep-holes are 
insufficient in number, often incorrectly placed and in many 
cases entirely missing. Where present they are often of a 
type which cannot be operated without a hammer, and be- 
cause of this difficulty never used. It is impossible to tell 
what is going on physically inside of a furnace without being 
able to see every part of it within reason. Under full or 
heavy loads one has little success in looking longitudinally 
through a 10 ft. flame. Explosion doors, as often provided, 
are pot tight when not in action, and will not close them- 
selves after acting. Sometimes they are so situated that they 
become overheated, warping to such an extent as to nullify 
all attempts properly to regulate the air supply. An indi- 
cating CO, instrument should be a part of the equipment of 
every boiler furnace in every high grade installation. An 
instrument, however, which is reliable and obtainable at a 
price within reach of everybody does not appear to be avail- 
able. When one is developed it ought to be as much a part 
of a boiler equipment as a steam gauge. Similarly a draft 
gauge reading to hundredths of an inch should also be a 
part of every standard boiler equipment, if any pretense is 
to be made of securing economical combustion of oil. More 
care might be given to the placing of burners to avoid posst- 
bility of oil, particularly sulphurous oil, lodging on the tubes. 
Side walls still bulge and center walls still run under load 
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conditions which every boiler should stand, such as, depend- 
ing on the character of the water, 100 per cent load factor 
on a thirty day run. A checker-work with variable opening 
operated by a lever from the front, if such a device could be 
made practicable would probably be worth while. All dam- 
pers ought to be operated from the front and a draft gauge 
maintained at that point. The floors of furnaces still run 
and fill up the checker-work, and in many cases the boiler 
settings still perform the double duty of furnishing econom- 
ical conditions of combustion and holding up the boiler. Some 
of these difficulties can be easily rectified, others no doubt 
will require some time. Meanwhile under test conditions, it 
may be difficult to improve economical results already ob- 
tained, but more attention is required from responsible engi- 
neers to make daily operations resemble test conditions more 
closely. 

The stack problem is, of course, intimately associated 
with that of furnaces, and no doubt everybody wishes it were 
as simple as we have been asked to believe. If the correct 
height is 80-to 100 ft. how are we to account for the fact that 
a boiler plant recently installed by the speaker of 600 h.p. 
capacity with stacks only 51 ft. above the floor line devel- 
oped on a five-day test an average of 170 per cent of rating 
with peaks running up to 200 per cent. Not only this, but 
the height is such that we still have to keep after the fire- 
men to prevent the admission of an excess of air. Moreover, 
in the same building a recent storm has entirely destroyed a 
number of stacks on some return tubular boilers down to the 
roof line, and there is not the slightest difficulty in running 
these boilers up to capacity with the stacks in this condi- 
tion. In this case, the height of stacks cannot be more than 
about 25 ft. above the floor. If we can get all the overload 
capacity we want consistent with safety, and the firemen still 
get an excess of air if not watched, manifestly our 50 ft. 
stacks are too high. At another of our plants of 1200 h.p. 
in four units, the stacks are 72 ft. high. These are made 
higher than would be ordinarily necessary on account of the 
configuration of the surroundings. With these stacks, the 
boilers can be operated at any reasonable overload and if 
the fireman is not watched he will get his CO, as low as 2 
per cent. These stacks are, therefore, too high, except per- 
haps under conditions which may bring to bear the adverse 
influence of the winds passing over the surrounding hills. 
It is manifestly unsafe to generalize on-either the height or 
diameter of stacks without knowing all of the conditions. 
No one will deny that the draft resistance in different types 
of boilers differs; that the amount of overload desired has 
an influence on the height and area; that the draft resist- 
ance in the boiler increases with overload; that conditions 
which obtain at sea-level are not present at altitude; that 
the direction of prevailing winds as regards the situation of 
the plant with reference to the configuration of the sur- 
roundings is of consequence; that there is a great differ- 
ence whether each boiler is equipped with an individual 
stack, one stack per battery of two, or one stack serving 
several, with connecting -reeching; that every turn in a 
breeching introduces a draft loss; that the frictional resist- 
ance and the cooling effect of economizers must be taken 
into consideration; that for construction purposes there is 
an economical ratio of height to diameter; that the price of 
fuel oil is a consideration, etc., etc. In fact some of us be- 
lieve that the subject is a complicated one, and worthy of 
more extensive exploitation. 

As to the use of compressed air instead of steam for 
atomizing, a special occasion for using it in place of steam is 
probably offered by plants where exhaust steam does not ex- 
ist in sufficient quantities for heating purposes withine the 
limits of temperature obtainable by steam at or near atmos- 
pheric pressure. A plant of 2000 b.h.p. located in Seattle and 
used entirely+for a district steam heating system would seem 
to present a possibility for this practice. 
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The necessity for careful chemical control in the 
manufacture of Portland cement is exceeded only by 
the rigid mechanical requirements 
to produce the requisite uniformity 
Cement of product. The function of the 
Manufacture cement chemist is well understood,. 
but the equally important work of the mechanical en- 
gineer is frequently overlooked. Once that the clay 
and limestone have been mixed, the result is entirely 
dependent upon thorough calcination and careful grind- 
ing, both of which are mechanical problems of consid- 
erable magnitude. 


Calcination is performed in a rotary kiln which 
exposes every particle to an intense heat. Variance 
in mixture requires a corresponding variation in kiln 
rotation and change in fire conditions. The former 
is well accomplished with variable speed electric mo- 
tors which may be momentarily stopped or even re- 
versed, as the occasion may require, and which have a 
constant power source. 


The question of fuel and fire, however, is quite 
another matter. In the eastern and middle portions 
of the United States, the use of pulverized coal blown 
into the kiln by compressed air has been more satis- 
factorily perfected than has the use of oil in California. 
This subject has only recently been taken up in a 
systematic manner by the San Francisco members of 
the American Society of Mechanical Engineers and 
there is much to be said and done before standards 
can be established. In the rotary kiln it is necessary 
not only to form a spray for complete combustion, but 
there must be, on account of the simple and unchange- 
able form of the furnace, a flame which will heat as 
uniformly as possible almost the entire length of the 
kiln. Within certain limits the kiln may be dimen- 
sionably shaped to accommodate the flame for best 
results, but this limits both its length and diameter. 
Where pulverized coal is used, kilns 250 ft. long and 
12 ft. in diameter have been successfully used, which 
have a daily capacity of 3700 bbl.. Such a kiln cannot 
now be used with oil burning and it remains for re- 
finement of the burner to make this possible. 


Tube mill pulverizing is a very delicate operation 
and there is, for a certain material, a critical speed at 
which the powder will issue at the proper fineness. 
The slightest deviation from this speed, unless imme- 
diately detected and corrected, may cause trouble 
throughout the entire process. The mill foreman must 
therefore keep a strict watch on the frequency meter. 
Voltage variations are also to be avoided where in- 
duction motors are used. Where there is much fine 
dust in suspension which gets into windings the in- 
sulation factor is of more or less importance and the 
use of high voltage motors has been avoided. This 
introduces the necessity of heavy service cables and 
line losses which not only represent a large first cost 
but a certain maintenance cost from line losses and 
resultant greater variation in regulation and speed 
from voltage variation. 


It would be possible to more minutely discuss the 
many other limitations which surround this industry, 
but the main thing to be shown is the constant care 
and attention necessary and the co-ordination of all 
factors to form a salable and perfect product. 


Mechanics of 








April 15, 1911.) 


PERSONALS. 


W. J. G. Lambert, of the Home Telephone Company, re- 
cently visited San Francisco. 


W. D. Thomas, an electrical supply dealer of Petaluma, 
was a San Francisco visitor last Monday. 


F. H. Poss, San Francisco manager of the Holophane and 
Benjamin Electric Companies, has returned from Southern 
California. 


J. Barrington, who is connected with the Pacific Telephone 
& Telegraph Company at Los Angeles, arrived at San Fran- 
cisco during the past week. 


John M. Klein, of Mathias Klein & Son of New York, 
spent the past week at San Francisco, where his firm is 
represented by Otis & Squires. 


Delos A, Chappell, of the Hydroelectric Company, of 
Bodie, which is rebuilding its power house in the mountains, 
has been at the San Francisco office. 


A. J. Myers, district manager of the Wagner Electric 
Manufacturing Company, recently returned to his San Fran- 
cisco office after a business trip to Arizona. 


J. W. Gilkyson, division commercial superintendent of 
the Pacific Telephone & Telegraph Company, at Los Angeles, 
was at San Francisco during the past week. 


C. G. Roebling, the head of the manufacturing depart- 
ment of John A. Roebling’s Sons Company, of Trenton, N. J., 
left for St. Louis last week, after a visit to his San Francisco 
branch. 


S. J. Lisberger, engineer of electrical distribution with 
the Pacific Gas & Electric Co., has been transferred to the 
grade of member in the American Institute of Electrical 
Engineers. 


Hugh McPhee, district commercial superintendent of the 
Western Union Telegraph Company’s third district, has re- 
turned to his headquarters at Los Angeles after spending a 
few days at San Francisco. 


C. H. Gaunt, general superintendent of the Pacific Divis- 
ion of the Western Union Telegraph Company, is again at his 
desk in the San Francisco office after a long illness from 
which he has fully recovered, 


Thomas Mirk, of Hunt, Mirk & Co., returned to San Fran- 
cisco last Monday from San Diego, where his firm is install- 
ing a large turbo-generator and other apparatus for the San 
Diego Electric Railway Company. 


D. P. Robinson and G. O. Muhifeld, president and man- 
ager of construction, respectively, of the Stone & Webster 
Engineering Corporation, are visiting the Pacific Coast, hav- 
ing spent the past week at Seattle. 


K. G. Roebling, general sales manager of John A. Roeb- 
ling’s Sons Company, recently returned from a tour of the 
Hawaiian Islands, in company with S. V. Mooney, manager 
of the San Francisco branch, and then left for the East via 
Seattle. 


F. L. Darling has become chief engineer of the Empress 
Theater building, succeeding C. P. Backus, who has joined the 
staff of the Lemig & Rapple Engineering Co., 1102 Claus 
Spreckels building. Darling is one of the “old guard” who 
used to run on the P. & O. steamers and never surrendered. 


W. D. Ward of the Pelton Water Wheel Co. is making a 
tour of Oregon and Washington. He visited the White River 
power station of the Pacific Power & Light Co. near The 
Dalles, Ore. Two Pelton water wheels are already in opera- 
tion and the company recently closed a contract for a third 
generating set including a 2100-h.p. Pelton wheel to operate 
at 514 r.p.m, under an effective head of 137 feet. 
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Mr. Carl Raymond Gray has resigned as vice-president 
of the St. Louis & San Francisco Railroad Company to be- 
come president of the companies owning and operating the 
electric lines of the United Railways and the Oregon Electric 
Railway, Portland, Ore., and the steam lines of the Astoria 
& Columbia River Railroad, the Oregon Trunk Railway, the 
Pacific & Eastern Railway and the Spokane & Seattle Rail- 
way, with offices at Portland. 


PACIFIC COAST MEETING A.1I.E. E. 


At the Pacific Coast meeting of the American Institute 
of Electrical Engineers to be held in Los Angeles on April 
25, 26, 27 and 28 the following papers will be presented and 
discussed: “Transmission Applied to Irrigation,’ by Messrs. 
OC H. Ensign and J. M. Gaylord; “Cisoidal Oscillations,” by 
Mr. G, A. Campbell; “Continuity of Service in Transmission 
Systems,” by Mr. M. T. Crawford; “New Automatic Telephone 
Equipment,” by Mr. Charles S. Winston; “Auto-Manual Tele- 
phone Systems,” by Mr. Edward E. Clement; “Some Recent 
Developments in Railway Telephony,” by Mr. Gregory 
Brown; “Electricity in the Lumber Industry,” by Mr. E. J. 
Barry; “The Refining of Iron and Steel by Induction-Type 
Furnaces,” by Mr. C. F. Elwell; “Transmission Systems from 
the Operating Standpoint,” by Mr. R. J. C. Wood; “A Power 
Diagram Indicator for High-Tension Circuit,” by Prof. Harris 
J. Ryan. 


TRADE NOTES. 


The Ideal Electric Company, manufacturers of the Ideal 
electric vehicle, have changed their firm name to The Ideal 
Vehicle Company, and have moved into a new factory at 
308 East Huron street, Chicago, Ill. 


Otis & Squires of 155 New Montgomery street have leased 
an entire four-story building at 579-581 Howard street and are 
gradually removing their stock from the various warehouses 
formerly occupied to the new location. They have taken on 
the agency for the “Star Products” of the Star Expansion Bolt 
Company of New York. 


To meet the constantly increasing business around the 
Pittsburg District, The Richardson-Phenix Company, of Mil- 
waukee, Wis., have recently opened a branch office in the 
Keystone Building, 324 Fourth avenue, Pittsburg, Pa. This 
office will be under the management of Mr. H. M. Laughlin, 
who has been with The Richardson-Phenix Company for 
several years. 


The Fox Company, 1612 Spreckels Building, San Fran- 
cisco, announce that they are representatives of American 
Conduit Co., Anchor Bolt & Nut Co., Campbell Electric Co., 
Chicago Conduit Rod Coupling Co., Clark Electric & Mfg. 
Co., Colonial Sign & Insulator Co., Osgood, K. L.; Providence 
Oil Co., and Minneapolis Electric & Construction Co. They 
also handle automobile accessories, including ignition plugs, 
tire gauges, jacks, carbureters, etc. Charles L. Turner, for- 
merly with Pierson, Roeding & Co., is now with the Fox 
Company’s sales department. 


A. S. Kalenborn and A. J. Pahl have opened a shop and 
office at 37 Stevenson street, San Francisco, and are pre- 
pared to handle all kinds of electrical repairing and machine 
work in connection therewith. They will also buy, sell, rent 
and install motors of all descriptions, making a specialty 
of rewinding and repairing high tension transformers. Effi- 
ciency tests on hydro-electric plants, electric power meters 
ard tests on any motor-driven installation will be care- 
fully made and they are also prepared to install lead cable 
work and underground conduit systems and all electrical 
work in connection therewith. They will further specialize 
on plans and layouts for isolated plants, pumping plants and 
general motor applications. 
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988,316., Process of Making Ice. George K. Davol, San 
Francisco, Cal. The process of forming ice. which consists 
in maintaining a body of liquid mercury at a temperature 





below that at which water freezes, bringing water into direct 
contact with the said liquid mercury and withdrawing the 
ice so formed from the mercury. 


988,704. Explosive-Engine. Charles Ebeneezer Good- 
rich, Daggett, Cal., assignor of one-half to John H. Sloan, Bar- 
stow, Cal. An explosive engine, comprising a driving shaft 
provided with a crank arm; two hollow sector-shaped explo- 
sion chambers disposed radially about said driving shaft and 
extended in opposite directions therefrom having straight radi- 
ally disposed end; wall separated to form recesses for vaives 
and mechanism for controlling said valves; two oppositely ex- 
tended piston blades integrally connected to form a central 
hub bearing rotatively mounted on said shaft, said piston blades 
being operatively extended in said explosion chambers and 
said blades having extended bearing ends disposed in guided 
relation with the cylindrical walls of said chambers; a ra- 
dially extended arm fixedly connected with said pistons be- 
yond the confines of said chambers; a crank arm fixedly 
mounted on said driving shaft; a plurality of pivotally united 





pitmen connecting said crank arm and said radially extended 
arm; means for guiding the united ends of said pitmen in a 
straight path; a plurality of valve mechanisms disposed on 
each of the said end walls of said chambers and having 
passages through said walls to within said chambers; a 
plurality of cam shafts mounted in bearings supported on 
said radial walls, said shafts being extended in parallel rela- 
tion to the driving shaft; a plurality of cams mounted on 
said shafts and arranged in quadrated relation, said cams 
adapted to operate the similar valves in the adjacent valve 
operating mechanism at intervals of a quarter turn of said 
shafts; an ignition system embodying four igniters, two of 
which are mounted in each of said explosion chambers and 
one of which is disposed adjacent to each of the radial sides 


in said chambers; and a timing mechanism for operating the 
said igniters in rotative succession and in a rotary direc- 
tion the reverse of that imparted to the driving shaft. 


988,319. Rotary Gas-Engine. Olof F. Edqvist, Denver, 
Colo. In a rotary gas engine, the combination with a sta- 
tionary shaft having radially disposed stops thereon, of a 
cylinder rotatably mounted on said shaft having oppositely 
positioned partitions, oppositely arranged automatically 
eperating inlet and exhaust valves adjacent to each parti- 
tion, radially disposed pistons rotatably mounted in said cyl- 





inder and adapted to act in conjunction with said partition 
in confining a volume of explosive mixture, latches in said 
pistons for engaging the said stops successively and in alter- 
nate order, means connected with the pistons whereby when 
one is locked to the shaft the other is simultaneously un- 
locked, and arms pivotally connected to the cylinder and 
to the pistons, whereby the latter are rotated intermittently. 


988,777. Head-Gate. Perry L. Hedrick, Holtville, Cal. 
In a structure of the character described, a pipe, a head gate 
structure formed of concrete in one piece, and having a col- 





lar secured to said pipe and lateral flanges and grooves, the 
lower ends of said grooves being cut away and a metallic 
gate movable in said grooves and having its lower corners 
cut away. 


988,337. Battery-Box. William Henrichs, Moro, Ore. 
A holder for battery cells, comprising a receptacle; a gauge 
plate adapted to be secured to the receptacle and having 
openings to receive the poles of the cells; a lid for the re- 
ceptacle, adapted to rest upon the gauge plate and compris- 
ing rigidly connected upper and lower parts, the lower part 
having openings alined with those of the gauge plate; pole- 
engaging springs in the openings of the lower part of the 
lid; and bars disposed between the parts of the lid, the bars 
having lugs registering in the openings in the lower part 
of the lid and engaging the springs to connect the cells. 
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WESTON SWITCHBOARD WATTMETERS. 


The design of a thoroughly useful wattmeter which will 
be accurate under all the very varied conditions of general 
commercial work and remain accurate for an indefinite period 
of time is an exceedingly complex problem, the complete 
solution of which has long defied all efforts. The Weston 








Fig. 1. Single-Phase Wattmeter. 


Electrical Instrument Company’s laboratories have for years 
been working on this problem, and only recently they an- 
nounced that a satisfactory solution had been reached, and 
now they are putting on the market a complete line of alter- 
nating current switchboard instruments among which is a 
group of wattmeters. : 





Fig. 3. 


Full-Front Polyphase Wattmeter. 


These wattmeters employ the same operative principle 
as the well-known portable Weston wattmeter Model 16, but 
the construction is of an entirely new type. They are made 
in two models: Model 167 for direct current and single 
phase circuits, and Model 216 for two-phase and three-phase 
circuits. Each model is made regularly in 41 different ranges 
and any desired range may be had by using suitable instru- 
ment transformers. 

The external appearance of these meters is shown in 
Figs. 1 to 3. Fig. 1 shows a Model 167 single-phase watt- 
meter in the regular full-front case, it is also made with full- 
flush case. 

The general construction and the arrangement of the 
parts is clearly shown in Figs. 4 and 5. It will be noted that 
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the construction is extremely simple and that all parts are 
easily accessible. All working parts are mounted on one 
base which is secured to the back of the case by two stud 





Fig. 4. Interior Single-Phase Wattmeter. 


bolts, and the entire movement may be readily taken out 
without disturbing the connections or removing the instru- 
ment from the board. 

The field coil supports shown in Figs. 6 and 7 are made 
of a special high-strength, high-resistivity alloy and are 
rolled to gauge so as to establish and maintain accurate 
alignment of the field coils, The arc-shaped flanges, secured 
to the supports by metal eyelets, serve to eenter the field 
coils about the same axis. By virtue of this method of pre- 
cisely locating the coils and by properly choosing the relative 
proportions of the field and movable coils, every wattmeter 
in this group has been given a uniform or proportional scale. 
The attainment of a uniform scale characteristic is a great 
achievement, since it has been generally believed that a 
non-uniform and purely empirical scale was inherent to this 
type of instrument. A uniform scale is of great value in 
switchboard work, since it permits the making of approxi- 
mate readings from a distance based upon the general posi- 
tion of the pointer with reference to the scale as a whole. 





- 


Fig. 5. 


Interior Polyphase Wattmeter. 


Eddy currents in the metallic masses of the instrument 
have always been an exceedingly troublesome source of error 
in wattmeters for use on alternating current circuits, and al- 
though they may be compensated for some chosen set of 
working conditions, such as frequency, power-factor, etc., the 
only way to avoid this error is to eliminate the eddy cur- 
rents themselves. By the use of special alloys and by scien- 
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tific design, eddy currents in the working parts of these 
wattmeters have been practically eliminated. How com- 
plete this elimination is, may be judged from the fact that 


Fig. 6. Movable System Single-Phase Wattmeter. 


these wattmeters can be used on frequencies as high as 1000 
cycles per second without increasing the total error to much 
over 1 per cent even at power factors as low as 0.50. 

In connection with the development of these wattmeters, 
the damping problem, which is common to all forms of indi- 
cating instruments, has also been solved, and the damper 
produced as a result of this investigation work is now used 
in all the Weston alternating current switchboard and soft- 
iron instruments. It consists of two very light vanes sym- 
metrically mounted about the axis so as to require no counter- 
balancing. These very thin metal vanes are strengthened 
without increasing their weight, by stamping ribs into the 
sides and by bending over the edges (Fig. 8). Each vane fits 
closely in a fan-shaped chamber cast in one piece with the 
base and closed by a tight-fitting cover. The only opening to 
the outside is a very small arc-shaped space left to allow the 
free motion of ‘the arm which carries the vane. 


Fig. 7. Movable System Polyphase Wattmeter. 


By this new form of construction the useless leak- 
age to and from the outside of the chamber is for the first 
time reduced to a negligible quantity and thus the compres- 
sion of air on the advancing side of the vane and the rare- 
faction of air on the receding side is enormously increased 
and therewith the efficiency of the damper is correspondingly 
increased. The effectiveness of this damper is further aug- 
mented due to the low moment of inertia of the vanes which 
are extremely light and are placed as near as possible to the 
axis of rotation. 

Another important detail of instrument design which 
seems to have been worked out in the course of the develop- 
ment of these wattmeters is a pointer which is especially 
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well adapted for use in alternating current instruments. The 
problem is to construct a pointer which shall be light and 
strong and have a natural frequency outside the range of 





Fig. 8. Base and Coil Supports Single-Phase 
Wattmeter. 


commercial frequencies so that the same pointer can be used 
for all commercial frequencies and yet have a low moment of 
inertia and add but little to the load on the pivots. 

The Weston wattmeters, as well as all other Weston 
alternating current switchboard instruments, are equipped 
with this new type of pointer, which is made in the form 
of a triangular truss with tubular members and is fitted with 
a very thin index tip stiffened by a rib which is stamped into 
the metal and follows the contour. They are free from reso- 
nant vibration within the ordinary commercial limits of fre- 
quency. Tests from 15 to 900 cycles per second fail to show 
the slightest trace of vibration at any commercial frequency 
between these limits. 





Fig. 9. Base and Coil Supports for Polyphase 
Wattmeter. 


An innovation which should be welcomed by the user 
is a device provided for the adjustment to zero of the pointer 
from the outside of the case, By means of this device the 
zero position of the pointer an be adjusted with a screw 
driver from the front of the case without removing the in- 
strument from the board or disturbing the connections. 

The accuracy under all the very varied conditions of 
practical work is unusually great, which might well be ex- 
pected as a result of the general excellence of the design and 
construction. The accuracy is guaranteed within 1 per cent 
for changes in temperature from 50 deg. Fahr. below 
and 50 deg. above the normal temperature, for varia- 
tions in frequency from 15 to 900 cycles per second; for 
fluctuations in power-factor from 0.50 lag to 0.50 lead, and for 
distortion of wave form such as may occur on ordinary com- 
mercial circuits. 
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INCORPORATIONS. 


RIVERSIDE, CAL.—The Mississinewa Water Company 
has been incorporated by W. D. Lewis, Edith B. Lewis, and 
L. B. Scranton, with a capital stock of $10,000. 


SAN BERNARDINO, CAL.—D. R. Paramore has incor- 
porated the Union Power Company to operate in San Ber- 
nardino, Riverside, Orange and Los Angeles counties. 


REDWOOD CITY, CAL.—The Redwood City Railway 
Company has been incorporated by Geo. A. Merrill, Geo. W. 
Lovie, V. V Greco, W. J. Drew and C, F. Morrison, with a 
capital stock of $125,000. 


SAN FRANCISCO, CAL.—The West Coast Power Com- 
pany has been incorporated by S. E. Bretherton, H. P. An- 
ervalt, I. J. Bradberg, M. F. Vandall and G. O. Perry, with 
a capital stock of $500,000. 


LOS ANGELES, CAL.—The Frost Gas Producer Com- 
pany has been incorporated by Lyman Stewart, H. O. Mel- 
veny, W. M. Garland, W. W. Mills, F. T. Riffle, Arthur L. 
Adams and Warren H. Frost, with a capital stock of $900,000. 


TRANSMISSION, 


ELGIN, ORE.—The McCally-Rumble Land & Power Com- 
pany has been granted a power franchise in this city. 


AUBURN, CAL.—The Great Western Power Company 
has been granted a franchise in this city. The company has 
also been granted a permit to erect a pole line along the 
Rocklin-Folsom road. 


ALAMEDA, CAL.—The City Council has appropriated 
$3000 for the installation of a power line to supply current 
for operating the turning motors on the three drawbridges 
across the tidal canal. 


VALLEJO, CAL.—E. F. Crowley, a San Francisco con- 
tractor who has the job of erecting the new power station 
at Mare Island, will start active construction of the $100,- 
000 building on or about the first of next week. 


CULVER, ORE.—Prineville men, composing the Cove 
Power Company, have begun the construction of a power 
plant on Crooked River, about two miles and a half west of this 
city. The firm of Brown & Van Valkenburg of Culver has a 
contract for a large amount of work. 


BROWNSVILLE, ORE.—The Oregon Power Company, 
which has been negotiating for the purchase of the local elec- 
tric light and power plant, owned by the Brownsville Electric 
Light Company, has closed the deal and is in possession. 
The company proposes to rebuild the system throughout 
the city. 


TRANSPORTATION. 
HONOLULU, H. IL-—The Honolulu Rapid Transit and 
Land Compaay has declared a quarterly dividend of 1% per 
cent on common stock. 


MODESTO, CAL.—The final ordinance closing the sale 
of the franchise on Eighth street to the San Joaquin Valley 
Electric Railroad Company, has been passed. 


WHITE SALMON, WASH.—It is reported that the Pacific 
Power & Light Company is securing a right of way from the 
mouth of the White Salmon River to Trout lake, a distance 
of 30 miles, for the construction of an electric railway. Much 
property along the proposed route has been taken over by the 
_ eompany. 
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PORTLAND, ORE.—General Manager J. P. O’Brien of the 
Harriman lines in Oregon, announces that the Jefferson street 
line, or Yamhill division of the Southern Pacific, will be elec- 
trified along with the Fourth street line. 


CALISTOGA, CAL.—O. W. Mielenz, manager of the Napa 
Valley Electric Light & Power Company, was in town last 
week looking over the field preparatory to extending the 
company’s line from St. Helena to Calistoga. 


CORVALLIS, ORE.—The City Council has received a 
franchise granting the Albany Interurban Railway Company 
the use of certain streets throughout the city, over which 
will be constructed power transmission lines. 


MERCED, CAL.—A. G. Elliott, representing San Fran- 
cisco capital, is here for a few days in the interest of the 
Tidewater & Southern Railway, now completing an electric 
road from Stockton to Modesto. The company is now making 
arrangements to have its road built on to Merced, figuring 
on the latter point as its natural terminus. 


SAN FRANCISCO, CAL.—The conference called last 
week to discuss questions relative to the Geary street munici- 
pal street railroad decided that immediate construction work 
should be commenced on the roadbed and the overhead lines. 
The former is to be done by contract and the latter by the 
Board of Public Works. It has been decided to do the work 
by contract rather than day labor. 


OAKLAND, CAL.—The Oakland & Bay Shore Railway 
Company, allied with the Oakland and Antioch Railway 
Company, has filed an application with the City Council ask- 
ing for a 50-year franchise on Shafter avenue at Fortieth 
street and along Shafter avenue to 800 feet beyond Kieth av- 
enue. This line will form the connecting link between Oak- 
land and Antioch, which comes into the city over a private 
right of way, and the Key Route. 


SAN FRANCISCO, CAL.—The Southern Pacific Company 
has purchased all of the electric street railroads in San Jose 
and Santa Clara from Lewis F. Hanchett. The considera- 
tion is said to be $4,000,000. The purchase is made in the 
name of the Peninsula Railroad Company, an adjunct of the 
Southern Pacific Company, which is incorporated to build 
a system of electric lines from San Jose north by the way of 
Menlo Park, Palo Alto and San Mateo into San Francisco. 


SAN FRANCISCO, CAL.—The prospect for the United 
Railroads immediately getting the permit it has asked for, 
to put down a curve connection between the tracks at Pre- 
sidio avenue and California street, is not good, and the 
present indications are that the company will have first to 
recede from its refusal to run the Sutter street electric cars 
down the inner tracks on Market street to the ferries. This 
was the ultimatum put forth at the last meeting of the Board 
of Supervisors. 


JACKSON, CAL.—C. P. Vicini of Jackson, former district 
attorney of Amador County, appeared before the Board of Su- 
pervisors this week and stated that at the May meeting of 
the board he and his associates will present a petition for a 
franchise for an electric railroad across Amador County, to 
connect Jackson and other towns of the county with Sacra- 
mento or Stockton. Associated with him in the proposition 
are Julius Chichizola, an Amador City merchant; V. Brignola, 
and C. E. Jarvis of Sutter Creek. 


VALLEJO, CAL.—The Vallejo & Northern Railroad Com- 
pany has filed papers showing the recent action of the board 
of directors in increasing the capital stock of the company 
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from $2,500,000 to $10,000,000, divided into 100,000 shares of 
a par value of $100 each. With this increased capital stock, 
the company plans to extend its system through the northern 
valley and to add to its equipment for the southern line when 
completed, bringing Vallejo in direct touch with the largest 
interests in the northern section of the State. The company 
will establish offices at Suisun and these offices will be in 
charge of T. T. C. Gregory, president of the road, and Wil- 
liam Pierce, secretary. 


ILLUMINATION. 


KLAMATH FALLS, ORE.—The Council has granted to 
the Klamath Falls Light & Water Company a franchise to 
furnish light and power in this city. 


ROSEBURG, ORE.—W. F. Boardman & Co., of San Fran- 
cisco, have applied for a 50-year franchise to lay gas mains 
on all streets and alleys in this city. 


KAMIAH, IDAHO.—The Council has granted the Nez 
Perce Water & Power Company, of which Z. A. Johnson, is 
president, an electric lighting franchise in this town. 


DAYTON,, WASH.—The Council has passed an ordi- 
nance granting a franchise to the Dayton Electric Company 
to construct and operate electric light and power lines in the 
city. 


LA CROSSE, WASH.—M. W. Feckler of Winona has pur- 
chased eight acres one mile west of Winona and will erect 
a power house. He expects to supply light and power to En. 
dicott, Winona and La Crosse. 


CHEHALIS, WASH.—With the passage of a franchise 
granting the Twin City Light & Traction Company a lease 
to operate an electric lighting plant here, arrangements have 
been completed for the erection of a $75,000 power house. 


YREKA, CAL.—The Siskiyou Electric Power & Light 
Company has begun work on the construction of a dam at 
the head of Ward’s Canyon, sixteen miles above Hornbrook, 
on the Klamath River. The dam will be 250 feet long and 
90 feet high. 


ELLENSBURG, WASH.—E. L. Butler, superintendent of 
the electric light department,. states that a dredger will be 
installed in the power ditch for the municipal light plant. 
The channel will be enlarged and when completed 2000 elec- 
tric horsepower will be generated, 

PORTLAND, ORE.—Work on the power site of the Val- 
ley Development Company at the headwaters of the Cowlitz 
River, will be started as soon as the snow in the moutains 
melts. A large reservoir is to be constructed. It is estimated 
that the site will have a possibility of developing 125,000 h.p. 
and machinery for that capacity will eventually be installed. 

WASHINGTON, D. C.—Bids will be received at the 
bureau of yards and docks up to April 29, for one 3000 cubic 
feet air compressor, with intercooler, aftercooler and air re- 
ceiver for the central power plant U. S. Naval Station, Pearl 
Harbor, Hawali. Bids will be received at the same time and 
place for six 450 h.p. water tube boilers, equipped with oil 
burning apparatus, etc., for the same power plant. 

PORTERVILLE, CAL.—The Home Gas Company has just 
completed the renovation of its plant. Additions have been 
made which will make it possible to supply from the plant 
here gas to the immediately surrounding towns. Prepara- 
tions for this are now being made. A compressor and com- 


. pressor tank have been added and this city has been divided 


into four districts. Gas will be furnished under pressure of 
about ten ounces to the various districts, where automatic 
regulators will step it down to the four ounce pressure at 
which it is ordinarily used. It is planned to start. shortly 
upon high pressure lines to supply the gas to Terra Bella 


and Ducor, and it is probable that it will shortly be also sup- 
plied to Strathmore. 
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SACRAMENTO, CAL.—To insure a reserve plant in case 
of emergency and have an auxiliary to their Sacramento 
system the Pacific Gas & Electric Company is making ar- 
ments to install a steam power plant in this city, for the 
manufacture of electric current. The site has been se- 
lected, and the plans are being drawn. It is understood that 
the plant will be located on the north side of the city, not 
far from the Southern Pacific Railroad shops, and in the 
neighborhood of the Pioneer Mills. 


WHITTIER, CAL.—The Southern Counties Gas Company 
has taken over the gas properties of Southern California as 
foliows: The Edison Company at Whittier and Santa Ana; 
Orange County Gas Company, serving Orange, Anaheim and 
Fullerton. The company will be financed with the co-operation 
of J. H. Adams & Co., of Los Angleles and by local stock- 
holders of the different companies absorbed. The officers 
are: President, C. S. S. Forney of Los Angeles, president of 
the Covina Valley Gas Company and Piedmont Gas Company; 
first vice-president and treasurer, F. M. Bain of Fullerton; 
general manager, W. A. White of Santa Ana; directors—F, E. 
Miller of Anaheim, John Badger of Whittier and C. H. Ain- 
ley of Monrovia. The company will run a high-pressure line 
from the Santa Ana plant northward, taking in Anaheim, 
Orange and Fullerton. Later, a main will be extended north 
to Monrovia and east through Covina, Glendora and Azusa. 
The company is capitalized at $1,000,000. 


WATERWORKS. 


MADERA, CAL.—F. C. Roberts is here making prepara- 
tions for the installation of the new water-works. 


PLEASANTON, CAL.—A 50 h.p. motor and a pump ca- 
pable of pumping 30,000 gallons of water an hour into the 
town reservoirs, has been purchased by the trustees of 
Pleasanton. 


SUSANVILLE, CAL.—Plans are now being made for a 
substantial enlargement of the facilities of the Susanville 
Water Company. 


SAN FRANCISCO, CAL.—The Sierra Blue Lakes Water 
& Power Company, through its president, has submitted to 
the Mayor and the committee for the consideration of the 
purchase of the Spring Valley Water Company two new 
propositions relative to the holdings of the Blue Lakes Com- 
pany. One proposition contemplates the duplication of the 
Spring Valley plant, with double capacity, taking city bonds 
in payment therefor. The second offers to sell to the city 
the property of the company at the price on file with the 
Board of Supervisors, or to leave the price to the judgment 
of a committee or board selected by the Supervisors, its 
decision to be final, 


GRASS VALLEY, CAL.—A movement is on foot for an- 
other large water system for Nevada and Placer Counties 
which it is claimed will be the equal of the South Yuba 
Water Company. According to documents just filed, James 
D. Stewart, of Gold Run, Placer County, has leased from 
the United Water & Power Company certain water and min- 
ing claims for a period of 20 years, and he has secured an 
option on 240,000 shares of the company’s stock at $75,000. 
Besides leasing the company’s property in. Placer and Ne- 
vada Counties, Mr. Stewart has filed on five water rights, 
amounting in all to 355,000 inches of water. It is generally 
believed that Mr. Stewart represents a big corporation. The 
property will be developed, the intention being to build an- 
other water system in Placer County equal to that of the 
South Yuba Water Company. The new company will make 
it possible for thousands of acres of land, which cannot now 
be used on account of lack of water for irrigation purposes 
to be opened to settlers and the population of the county 
greatly ‘increased. Besides this, valuable mining claims 
will be developed, and electricity will be generated from 
many power sites now under control of Mr. Stewart. 





